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If Britain’ Wars Effort is to be exerted to the full 
all Plant must be put to the best possible use. 





Have you any Plant surplus to your requirements which might be 
set to work in the National interests? 
If so, write or telephone to our nearest office. 


We have been approached by, literally, hundreds of firms who 
want Plant and Machinery for immediate delivery so that they can 
get ahead with urgent contracts, and it is our duty to satisfy them. 
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; We will either purchase outright, or, if you prefer, 
ee negotiate the sale for you on a commission basis. 
Wood Lane, ee ae ae 12 - SHEpherds Bush 2070 Cobden Street, Pendelton, MANCHESTER . -  Pendelton 1376-8 
Stanningley Works, Nr. DS a Stanningley 71171 Princes Street, SOUTHAMPTON - + = Southampton 5671-2 
191, Corporation Street, BIRMINGHAM, 4_ - - - Central 2751 : 
Coborn Works, Tinsley, SHEFFIELD - E - Attercliffe 42033. Royal London atounn, Queen Charlotte St., BRISTOL - Bristol 20103 
12, Grey Street, NEWCASTLE-ON-TYNE - - Newcastle 23313 Prince of Wales’ Dock, SWANSEA ~ is 4's Swansea 2168-9 
Cogan Street, Pollokshaws, GLASGOW . . Langside 3041-2 Sydenham Road, Queen’s Quay, BELFAST - - - Belfast 57427 
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A 1D Dp 
‘aul 8 experts are agreed that the construction of steel- 


framed buildings with steel-strengthened basements is a sound 
proposition, having the advantages of convenience, speed and 
economy. y Most important—the elimination of the risk of the 
main structure collapsing and the high powers of resistance of the 
steel strengthening provide a high degree of safety.  ~ In all 


matters of steel frame construction, let our experienced engineers 
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guide you. 
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MANCHESTER, 17, Trafford Park. Trafford Park 236! LONDON, S.W.1, 82 Victoria Street. Victoria 7846-7-8 LIVERPOOL, 2, 3 Brunswick Street. Central 1917 BIRMINGHAM, 15, 192 Broad Street. Midland 5934-5 
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A Seven-Day Journal 


Science in Modern War 


SPEAKING on “ Science in Modern War,” at Birk- 
beck College, University of London, last week, 
Professor J. B. 8S. Haldane offered some criticisms 
of the manner in which use was being made of 
scientists. He remarked that, although in the Royal 
Air Force use was being made of the services of 
brilliant young scientists in the twenties under 
conditions which allowed them a certain amount of 
initiative, the other Services were perhaps rather 
worse off from that point of view than they had been 
in the last war. In many cases they were using the 
same experts as they used then. Though he thought 
brains might not deteriorate with age, it was certain 
that they did not work any more quickly. He would 
have liked to have thought that we had as good 
protection against possible new weapons as we had 
against gas. But he believed the Services were not 
sufficiently closely in touch with the younger men 
and women and for that reason in the event of a new 
weapon being used against us, under conditions where 
speed and initiative were important, we might be 
seriously handicapped. The Service scientific depart- 
ments, with the exception of the Royal Air Force, 
had not got many really first-class permanent workers, 
and there was a tendency to get rather stodgy people 
who were good at routine work, and not the men of 
imagination and initiative who were needed to cope 
with an entirely new weapon. Referring to the 
Government, he mentioned that Lord Balfour had 
been the member of the Cabinet during the last 
war who was in close touch with scientific develop- 
ment, but said that among the members of the 
present Cabinet there seemed to be no one who 
oceupied the same position. 


Electric Water Heaters 


A STATEMENT setting out the considered views of 
the principal manufacturers of electric water heaters 
on the effects of the withdrawal of loan facilities for 
hire and hire purchase schemes, and the reasons why 
these facilities should be restored, has been sent by 
the Electric Water Heaters Manufacturers Association 
to the Minister of Transport, the Electricity Com- 
missioners, the Central Electricity Board, supply 
authorities, the British Electrical Development 
Association, and the Electrical Association for 
Women. Prior to the outbreak of war, it is stated, 
nearly all electric water heaters installed were 
supplied on hire or hire purchase terms. The with- 
drawal of loan facilities has deprived the public of 
the opportunity of obtaining heaters on hire and 
hire purchase terms, with a result which is contrary to 
the desire of the Government that there shall be as 
little interference as possible with normal trading 
conditions. As a consequence, supply undertakings 
have almost ceased to purchase heaters from manu- 
facturers who face the prospect of discharging 
skilled hands and allowing plant to lie idle. Unless 
manufacturers are allowed to carry on their home 
trade in a reasonable manner, it will be impossible 
for them to compete in the export market. If the 
present restrictions are maintained, it is unlikely 
that the industry will be in a position to help to 
absorb surplus labour and materials which will, no 
doubt, be available at the end of the war, and further 
the industry will not for some years regain the 
position which it had attained before war broke out. 
During the years in which hire and hire purchase 
facilities have been available success has been 
achieved as the result of considerable expenditure of 
money and effort by the supply authorities. It is 
most desirable that the success achieved should be 
maintained. The statement continues by mentioning 
the suitability of electric water heaters under war 
conditions for household and industrial water heating 
and for A.R.P. purposes. 


War Damage to Property 


THE first report of the Committee on the Principles 
of Assessment of Damage, which was published on 
Thursday, November 30th, as a White Paper, and 
is obtainable from the Stationery Office, discusses 
the basis of the compensation to be payable under the 
Government’s scheme in connection with war damage 
to property. The report is unanimous. It points 
out that the Government has undertaken to pay 
compensation on the highest scale possible at the end 
of hostilities in the light of the country’s financial 
circumstances at that time. The Committee pro- 
poses that there shall be a definite date at which 
market values shall be fixed as a means to prevent 
speculators from deriving a profit at the expense of 
the State, or, it may be, their co-sharers in the 
compensation fund. In reference to immoveable 
property such as lands, buildings, plant, and machinery 
the report suggests that the property should be 





assessed at either the cost of the reasonable re-instat® 
ment, estimated by reference to the level of building 
costs prevailing in March, 1939, credit beiug taken 
for the old materials; or the diminution in market 
value, i.e. the difference between the market value of 
the property in its condition immediately before the 
damage occurred and its market value in its damaged 
condition, the value in each case to be calculated on 
the basis of the market values prevailing in March, 
1939, assuming the property to be freehold in 
possession and free from any encumbrances and 
from any burden charge or restriction other than rates 
and taxes ; whichever is the less. Other points that 
may be mentioned are, that where property was not 
in being at March, 1939, regard should be had in 
estimating market value to the original cost of the 
property ; and that where property was purchased 
after the outbreak of war but before the occurrence 
of damage the assessment of damage should not 
exceed the price paid by the claimant if that price 
was less than the market value calculated on the 
basis of the market values prevailing for similar 
property in March, 1939. With regard to moveable 
property, it is suggested that the value to be put on 
plant and machinery should be its value if transferred 
with the business as a going concern. 


Ministry of Supply 


Last Saturday, December 2nd, the Ministry of 
Supply stated that it was proposed to set up an area 
organisation throughout the country, and that area 
boards and area committees would be established, 
on which both employers and workers would be 
represented, with the object of further increasing the 
war output of industry. The boards will consist of 
local representatives of the departments concerned 
and will cover areas corresponding with the 13 areas 
of the Regional Commissioners. Committees will be 
more numerous and will cover appropriate parts of 
the regional areas. In the first instance, this area 
organisation will be concerned with the provision of 
armament stores which concern the engineering 
trades. Following discussions, which have been 
going on for some time, between the Prime Minister 
and the Trades Union Congress, agreement has been 
reached as to the arrangements to be made for the 
area committees, and steps are now being taken to 
provide representatives of labour on them. Dis- 
cussions are also in progress with the Engineering 
Employers Federation. The Ministry announced that, 
as a matter or urgency, area committees would be 
set up in the first instance in Birmingham, Leeds, 
Glasgow, Manchester, Newcastle, Lincoln, Notting- 
ham, Leicester, and Bristol. As regards general 
equipment stores, panels have been or are being set 
up in the different industries and branches of industry 
and provision is being made for appropriate repre- 
sentation of employers and employed on them. 


A.R.P. Signs 


At the outbreak of hostilities, local authorities 
erected, as quickly as possible, temporary signs 
indicating the position of public air raid shelters 
and other premises which are being used for A.R.P. 
work. The necessity for replacing these temporary 
signs with something of a more permanent character 
is all too apparent. In order to avoid the confusion 
that may result from local authorities adjacent to 
each other adopting different signs for one and the 
same purpose, the B.S.I., with the approval of the 
Home Office, has just issued Standard Specification in 
the BS/ARP series standardising the size, form, and 
other details for these signs. The drafting of the 
Standard has been undertaken under the egis of a 
Joint Committee of the Illuminating Engineering 
Society and the Home Office (A.R.P. Department). 
Directional and Location Signs have been standardised 
for the following :—Air Raid Shelter; Report and 
Control Centre; Cleansing Depot; Wardens’ Post ; 
Fire Station; Auxiliary Fire Station; Fire Alarm ; 
Hospital; First Aid Post; Ambulance Station ; 
A.R.P. Headquarters ; Police Station. As many of 
the Local Authorities are on the point of placing 
contracts for the supply of signs, this Standard is of 
immediate interest and importance. Copies of the 
Standard BS/ARP 32, price 8d. each, post free, 
may be obtained from the offices of the British Stan- 
dards Institution, 28, Victoria Street, 8.W.1. 


Habbaniyah Floor Control Scheme 


In June of this year, we described and illustrated 
by drawings the project drawn up by the consulting 
engineers, Coode-Wilson, Mitchell and Vaughan-Lee, 
of Westminster, for flood control works on the river 
Euphrates, in Iraq. At that time the tender for the 
works put in by Balfour Beatty and Co., Ltd., had 
just been accepted. On December 4th, the contract 
for the work was signed by M. Jalal Baban, Minister 
of Communications and Works of the Iraq Govern- 





ment, and by representatives of the contractors. It 
includes a revised figure for the cost of £885:035. 
The delay between the acceptance of the tender last 
June and the actual signing of the contract a few 
days ago is accounted for by the outbreak of war, 
and the necessity that then arose for finding ways 
and means of carrying out the work, notwithstanding 
shipping and other difficulties. It will be recalled 
that the Habbaniyah scheme provides for the excava- 
tion of an escape channel out of the main river from 
a point near Ramadi to the north-western edge of 
Lake Habbaniyah. This channel will be about 
74 kiloms. long, 92m. wide, and 44m. deep, and about 
half-way along its length there will be situated an 
inlet regulator with twelve openings each 6 m. 
wide. This channel will direct flood waters into the 
lake, the capacity of which will be increased by the 
construction of a few low and comparatively short 
stone-faced earthern banks that will prevent the 
water returning to the river. The enlarged capacity 
of the lake being still insufficient to accommodate 
heavy floods an escape channel about 8 kiloms. 
long will be excavated from the south-eastern edge 
of the lake, the flow through which will be controlled 
by a regulator with eight openings 6 m. wide. This 
channel, known as the Mujarah escape, will direct 
the water to a large depression in the desert region 
south of the lake, at present arid and barren, whence 
the water is likely to disappear through the combined 
action of evaporation and adsorption. Though the 
control gates are noteworthy structures, the greater 
part of the cost of the project lies in that of excavating 
the channels from which some 7,609,000 cubic metres 
of material will need to be removed. The material 
particularly in the outlet channel is of a somewhat 
hard character but it is beleived that mechanical excava- 
tors will be able to handle it. 


Employment 


AccorDING to a statement issued by the Ministry of 
Labour and National Service, the numbers of un- 
employed persons on the registers of employment 
exchanges in Great Britain on November 13th were 
1,213,345 wholly unemployed, 135,233 temporarily 
stopped, and 54,010 normally in casual employment, 
making a total of 1,402,588. This figure is 28,050 
less than the corresponding figure for October 16th, 
1939, and 425,515 less than the number at November 
14th, 1938. The total on November 13th, 1939, 
was made up of 897,061 men, 40,460 boys, 405,175 
women, and 59,892 girls. As between October and 
November of this year there were reductions in the 
numbers unemployed in coal mining, engineering, 
metal goods manufacture, the principal textile 
industries, boot and shoe manufacture, the transport 
and distributive trades, and the fishing industry. 
Among those industries in which unemployment 
increased were the building industry and agriculture. 
The numbers of unemployed persons increased in 
the London, South-Eastern, and Southern areas, and 
also in Wales. Everywhere else reductions are 
recorded, the largest having occurred in the North- 
Western, Northern, and North-Eastern districts, and 
in Scotland. The number of unemployed in Northern 
Ireland on November 13th was 74,998, which was 
5743 more than on October 16th, 1939, and 8192 
fewer than in November, 1938. 


The Late Sir Bernard Greenwell, Bt. 


Many of our readers who are connected with the 
electricity supply industry, will learn with deep 
regret of the death on Tuesday, November 28th, at 
his home Marden Park, Woldingham, Surrey, of Sir 
Bernard Greenwell, the chairman of the County of 
London Electric Supply Company, and chairman and 
director of several other electricity supply companies, 
particularly in Kent and the South of England. 
Among his many company interests Sir Bernard was 
a director of Davey Paxman and Co. (Colchester), 
Ltd., and took a keen interest in the affairs of the 
firm. Alongside his activities connected with his 
various companies, and with his own firm of W. 
Greenwell and Co., of 2, Finch Court, E.C. Sir 
Bernard found time for farming and dairy work, and 
took a great interest in the scientific development of 
British agriculture. He was a pioneer worker in 
grass drying, and developed his own type of plant, 
which we may recall was shown at the Royal Show 
of 1936 held at Bristol, and was described in our 
issue of July 17th of that year. Sir Bernard also 
carried out valuable experiments in connection with 
the disposal,of London refuse, and its use for the 
fertilisation of farm land. The death of Sir Bernard 
at the comparatively early age of 65, has come as 
a great shock to his large circle of friends, among 
whom are to be numbered many engineers, many of 
whom were present at the memorial service which 
was held at noon on Monday, at St. Michael’s, 
Cornhill. 
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Irrigation 


in China 


By C. A. MIDDLETON SMITH, M.Sc., M.I. Mech. E. 


GRICULTURE, especially irrigation farming, 
44 has been the leading industry in China, 
production being dependent upon the proper 
functioning of a great variety of water control 
works, invariably constructed and maintained 
by the State. Although China has many different 
geographical regions, each with its own peculiar 
characteristics, almost all the agricultural regions 
are dependent upon man-made methods of water 
supply. Great as is the area that has been made 
to produce food by thus supplementing the rainfall, 
there remain thousands of square miles that can 
be made more productive by. modern irrigation 
schemes. 

It must be emphasised that the extreme poverty 
of the rural population of China, and the reluctance 
of Government officials to finance large irrigation 
schemes, have often compelled modern engineers 
to employ primitive methods that fit into the 
economy of the country. 

The detailed investigations of K. A. Wittfogel 
have convincingly established the fact that 
“ irrigation is everywhere in China an indispensable 
condition for intensive agriculture. on the basis 
of which Chinese agrarian society has been 
constructed, just as the industrial society of 
modern capitalism has been constructed on the 
basis of coal and iron.” That is, to a great extent, 
true of other parts of South Asia, such as Indo- 
China, &c. 

In the Yangtze and Kwangtung river valleys, 
in the central and southern areas, the problem 
is one of continuous drainage of fertile, but swamp, 
alluviai land and the maintenance of a complicated 
system of drainage and irrigation. In many parts 
of North China irrigation is essential for food 
production. In the lower Yellow and Hwai 
River valleys flood control is the main problem, 
but the important Saratsi and other irrigation 
schemes utilise the waters of the Yellow River. 

In recent years the political and international 
trade problems connected with China have been 
brought prominently to the notice of the British 
public ; a satisfactory solution of many of these 
problems must depend upon the development of 
modern engineerng schemes. Although details 
of various irrigation works have been published 
in the Far East, very little seems to be known 
about them in Europe. Even the European 
hydraulic experts, sent out by the League of 
Nations to investigate water control problems, in 


this decade, seem to have revealed, in their official | 
report, great ignorance concerning the economic | 
and social conditions in China, which are of | 


importance in planning engineering schemes. 

The future of the Chinese nation is of intense 
interest to the British Empire; it is therefore 
reasonable to believe that British engineers will 
be interested in the technical details of works 
carried out mainly with the object of increasing 
the standard of living of the people. It has been 
said that there are 450 million potential customers 
in China, but they cannot buy unless the natural 
resources of the country are developed so that the 
total wealth of the nation is increased. Practical 
methods of achieving that purpose are to improve 
water control, to place power behind the worker, 
and to increase communications. 


THE Earty EFrorts 

There are reliable records proving that irrigation 
was practised in China in the eighth and fifth 
centuries before Christ. The earliest of the known 
public works, constructed on a large scale, was 
for irrigation purposes ; it was the Shih reservoir 
in Northern Anwei province, built somewhere 
about 600 B.c. 

Two thousand years ago, Li Ping transformed 
a large area in the interior province of Szechwan 
from a desert into productive rice fields, &c. 
That remarkable scheme has been maintained 
efficiently throughout the centuries. In every 
generation since it was finished it has provided 
food for millions of Chinese. Szechwan had a 
population of 71 millions, now greatly increased 
by refugees from the Yangtze valley: It is now 
the centre of Government for China. In other 


provinces there are irrigation works that have been 
in use for centuries. 

In the Wei Pei region in North China, for an 
area comprising more than 600,000 acres of land, 
great efforts have been made in recent years to 
remedy the gradual deterioration of irrigation 








schemes, Yet in 246 B.c. a scheme by a remarkable 
Chinese engineer, Cheng Kuo, successfully irrigated 
that area for 130 years, at the end of which time 
it failed. A main canal, from the mouth of the 
King River valley, watered the great plain, but 
the swift current wore down the river bed, Cheng 
Kuo’s dam was destroyed, and the river water 
fell too low to reach the canal. Many small irriga- 
tion schemes were subsequently carried out, in 
the numerous dynasties, and a new project to 
irrigate the whole plain by modern methods of 
investigation and design was initiated and partially 
completed in recent years. The full economic 
benefits that must follow from this scheme are 
now so obvious that it will some day be finished. 
Then it will provide China with the most ambitious 
undertaking of its type planned in modern times. 
There has been as yet no single irrigation schemes 
carried out in China of the same magnitude as some 
of those completed by the Government of India.* 
There the large projects completed this decade, 
viz., the Lloyd barrage and canals in Sind, and the 
Mettur dam project in the Madras Presidency, and 
other schemes have irrigated 29,880,000 acres, the 
revenue from water rates showing a good return on 
capital expenditure. Mention should also be made 





of drought, and flood, throughout Chinese history, 
causing enormous loss of life and property, show 
that the natural process of water supply in China 
is not only unreliable, but positively disastrous. 
The trouble with the rainfall in China, especially 
in North China, is not its general abundance or 
deficiency, but its great variability from year to 
year. 

The area of the North China plains is more than 
125,000 square miles, each with an average popu- 
lation of 647 persons. The average rainfall is 
about 20in., some 80 per cent. of which falls during 
the summer months. Irrigation is needed for 
every square foot of crops, except where the risks 
of dry farming are taken. 

A study of the total annual rainfall and its 
distribution as observed by the engineers of 
the China International Famine Relief Commis- 
sion (C.I.F.R.C.) shows that in the Saratsi region 
(North China) within seven years, 1923-29, there 
were five years when there were less than half 
crops because the rainfall came too late for ordinary 
crops, though the annual rainfall in one of these 
years was l4in. Since frost usually comes soon after 
the middle of September, nothing can be grown 
after July. Irrigation is imperative in this region 
if the farmers are to have security. 

Much of China’s soil is very fertile, especially in 
the great delta areas of the Yangtze, the Yellow 
and Pearl rivers, and in many other river valleys. 
To-day the huge plains of China proper are invari- 
ably criss-crossed by a network of canals which 
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FIG. I—TYPICAL “DRAGON” PUMP 


of remarkable work carried out by French engi- 
neers in Indo-China, where one completed scheme 
has placed 3,000,000 natives on an area previously 
deserted. Many thousands of square miles of land 
in Asia could be made much more productive by 
new or improved irrigation projects. The experi- 
ence gained, both in India and China, shows that 
large irrigation schemes, properly designed and con- 
structed, and efficiently maintained, are not only 
profitable, but raise the standard of living for the 
people in the districts affected by them. 

In China’s vast north-west provinces—Kansu, 
Ningshsia, Shansi, Shensi, and Suiyan—the people 
had only partially utilised the waters of the 
Yellow and other rivers for irrigation purposes 
until the last two decades ; only small projects had 
been carried out. But since about 1927 a number 
of plans have been prepared by foreign and Chinese 
engineers and four larger and very important 
schemes were carried well towards completion 
before the Japanese invasion stopped work. One 
of the many tragic results of the warfare in China 
has been the destruction of engineering works and 
the terrible privations of millions of farming 
peasants. 

THE VARIABLE RAINFALL 


Although China, with a total area of 1,896,495 
square miles (as compared with the 121,101 square 
miles of the British Isles), has many different 
geographic regions, and each has its own peculiar 
characteristics, yet almost everywhere the basis of 
food production is irrigation. 

The severity, duration, and continuous recurrence 
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enable the farmer to obtain water for his land. 
In spite of mechanisation progress, in some parts 
of the country, Chinese agriculture is marked by 
the intensive application of human labour and the 
absence of power-driven machinery. Mechanism 
there is, but at present in nearly every case it is 
simple, and some of it is crude. In many places 
the water moves on to low-lying fields by gravity, 
but there are in other parts of the country hordes 
of men, women, and children who work primitive 
appliances for lifting water from rivers and canals 
on to the fields. 

The bamboo water wheel, placed on the edge of 
a running stream, and from 20ft. to 50ft. in diam- 
meter, is often used to lift water in the buckets. 
At flood periods the wheel must be removed to 
escape destruction. It costs little to build, can 
be easily repaired, but as a prime mover it is very 
inefficient. 

The dragon pump (Fig. 1) is in extensive use in 
Central and South China. There is a wooden 
rectangular trough, about 12ft. long and Ift. wide, 
with an endless chain of wooden paddles, that just 
avoid the sides. They can be made for less than 
15s. in South China. Power is supplied to a rotat- 
ing shaft on which is fixed a sprocket wheel. Men, 
women and children seem to supply most of the 
power, but water buffaloes, donkeys, &c., and 
even steam or oil, are also sources of power geared 
on to the pumps. In recent years small modern 
pumps driven by oil engines, carried in boats, 
have been available for hire in a very limited area. 
They proved to be a success, and in time should 
become more popular. 

In many places, with lifts less than 6ft., willow 
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baskets, dipped in the stream and dumped on to 
the canal, are lifted by hand labour. 


WATER FROM RIVERS AND WELLS 


Although the bulk of the water used for irriga- 
tion work in China is supplied by the rivers, many 
thousands of wells are also used for the purpose 
in North China. A survey, made in 1930-31 in 
the province of Hopei, showed that in one county 
40,000 wells were~in use for irrigation purposes, 
exclusive of those used for domestic purposes in 
villages. Relief agencies from America supplied 
funds for modern well digging after the severe 
drought famine of 1920-21. The wells average 
about 30ft. in depth and 6ft. diameter. The cost 
per well was about 15 dollars (gold) for labour, 
and the same price for curbing bricks and board 
bottom. One such well can serve about 3 acres 
of land, but some, where the inflow is rapid, can 
serve as much as 8 acres. The pumping is mostly 
done by hand. A good Persian wheel pumping 
outfit costs from 30 to 50 dollars (gold). They 
were formerly made of wood, but in recent years 
those of metal have become available, and are 
as cheap as wooden machines. A donkey or cow 
often supplies the power. If the Persian wheel is 
too dear for the farmer, a hand windlass is used. 
The new irrigation canals connected with the 
Yellow River demand a lift of only from lft. to 
3ft., and farmers will find that supply preferable 
to wells with a lift of 20ft. 

It may be mentioned that in the Yangtze delta 
many kerosene engines and centrifugal plants were 
installed to replace dragon pumps and coolies ; 
but in North China on lifts up to 8ft., coolie labour, 
using old kerosene tins to bale out canals, was 
much cheaper than engine power. Steam-pro- 
pelled pumps have been installed in some places. 
The use of power depends on the ability of the 
community to pay. With low-paid manual labour, 
which in 1935 was obtainable at about 4d. a day— 
it is probably less since the Japanese invasion—it 
is likely that hand labour will be used for years. 
Plans for the development of hydro-electric power 
have been prepared. It was assumed by the 
designers that many pumps would use electric 
power. 


Tue Duty oF THE ENGINEER 


This century has witnessed a considerable 
increase in social services and a greater interest in 
humanitarian enterprises in all parts of the world. 
‘ Wholesale starvation by drought in China must 
be avoided wherever possible,” wrote an American 
executive of the C.I.F.R.C. He said: “ It is felt 
that the engineer has a duty to humanity here, 
and not all of his plans are to be based on the 
immediate profit motive, though he must be 
economical in using funds and must be guided by 
due sense of proportion.’’ Where there is a good 
prospect of developing large areas of food-producing 
lands to preserve human life, the work should be 
done, even if the return from taxes or profits from 
speculation may not be sufficient to stimulate 
financial aid for a well-planned scheme. 

The pressure of population on land in China is 
probably more intense than in any part of the 
world. An historical study of the irrigation schemes 
shows that for nearly 3000 years the people have 
attempted to increase the food supply in various 
areas of the country by engineering works. The 
development of irrigation in Chinese history, 
through the centuries, is described in detail in the 
enormous quantity of records preserved in the 
Gazetteers (local historical geographies) and special 
Chinese volumes concerning “ water benefits,” 
written by officials during the many dynasties 
that have governed the nation. This mass of 
literature shows that every ruler in China, since 
the dawn of national history, realised the intimate 
connection between water control, agricultural 
productivity, and the state of the public treasury 
in the country. 


the evolution of the remarkable system of artificial 
waterways in China was almost entirely due to the 
desire of the rulers to facilitate the production and 
transportation of grain tribute to the seat of 
Government. The vital importance of the grain 
tribute is shown by the fact that for centuries 
taxes were largely collected in kind. Food tribute 
was a chief source of supply for the central bureau- 
cracy and the Army, concentrated at the seat of 
power. The accumulation of tribute grain was an 
indispensable reserve to feed a large force retained 
to suppress a rebellion or to repel an invader. It 
is no exaggeration to say that before the advance 
of modern warfare, grain was the basis of life for 
an army, and a sufficient grain reserve was its most 
important weapon. It is therefore small wonder 
that the grain tribute, its production, collection, 
and transportation was always the chief concern 
of the ruling house and its bureaucracy in China. 
Having increased food production by means of 
irrigation, it naturally followed that artificial and 
natural water routes, of vital importance as arteries 
of commerce and administration, should be kept 
clear for food transport. 


TRRIGATION INDISPENSABLE 


The cradle of early Chinese civilisation was in 
the north, in that large area which contains a great 
deal of loess soil. The statement has been accepted 
by modern experts that “‘ whenever moisture 
relations are favourable, loess is an extremely- 
fertile soil, due to its rich stores of potash, phos- 
phorus and lime.” Loess receives water like a 
sponge; its high porosity and great capillary 





and Anglo-Saxon funds. The tremendous change 
that has taken place in recent years has been the 
introduction of modern engineering methods in 
China, so as to increase the food supply in many 
parts of the country. 

In the north-west during the years 1930-37 four 
large irrigation projects were carried well along 
to completion. These are the Saratsi project in 
Suiyan Province in the far north-west, and also 
the Weipei, Lo Ho, and the Wei Ho schemes in 
the Shensi Province. The Weipei project was in 
full operation for more than a year before the 
invasion of 1937. 


THe SARATSI ProsEct 


The Saratsi project utilises the upper waters of 
the Yellow River. This scheme (Fig. 2) was under- 
taken in 1929 to give at least partial relief to more 
than 280,000 acres of flat farm land. The main 
canal has a bed 60ft. wide, which extends to the 
east for over 40 miles. Main laterals, leading off 
at 3-mile intervals, run to the south, nearly to the 
Yellow River, which flows in a south-west direc- 
tion at the point. The Saratsi plain is so flat that 
the gradient of the main canal had to be established 
at 1: 8300. The work was financed by the Suiyan 
(Provincial) Government and the China Inter- 
national Famine Relief Commission (C.I.R.F.C.). 
Cement, timber, and other supplies were brought 
along the Peiping and Suiyan Railway, a free con- 
tribution by the Government. At times bandits 
interfered with the work. The services of a number 
of foreign volunteers, both in the engineering and 
business sections of the work, reduced the cost of 
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FIG. 2—MAP OF THE SARATS! IRRIGATION SCHEME 


capacity enable the mineral elements, hidden in 
deep soil, to rise to the top, thus bringing them 
within reach of the roots of the crops. This 
mechanism can only be brought into action when 
there is sufficient water ; hence irrigation in many 
parts of the loess region is imperative. Numbers 
of rivers in North China carry a tremendous 
amount of loess as silt, which silt can be diverted 
advantageously to the fields by a system of canali- 
sation. As far back as about 95 B.c., after the 
completion of the Po Canal, which conducts the 
silt-laden water of the Ching River to a large agri- 
cultural area in the heart of what is now the Shensi 
Province (72,290 square miles), the peasants sang 
the following lines :— 


A tan of Ching water contains much silt ; 
It irrigates and it fertilizes ; 

It makes your crop grow ; 

It feeds millions in the country’s capital ! 


Mopgrn IRRIGATION WORKS 


There is therefore ample evidence to prove that 
before the “‘ opening of China ” in the middle of 








PoLitics AND WATER CONTROL 


The development of ‘“‘ water benefits’ and the 
construction of hydraulic works for the sake of 
increasing food supply and facilitating its trans- 
portation, was formerly considered by the rulers 
to be essentially a function of the State. The fact 
that irrigation canals, &c., were built mostly as 
public works link them closely with politics. The 
development of such public works were decided 
primarily, not by humanitarian considerations, but 
by the political objective of the ruling classes. 
This explains why, in each period of Chinese 
history, certain regions received more attention 
than others and were often developed by the 
authorities at the expense of other regions. Thus 


the nineteenth century by Western Powers, the 
Chinese had with primitive tools developed a 
remarkable socio-economic system, dependent for 
its success very largely upon irrigation. It was a 
system which retained its fundamental features 
longer than any other in history; it supported 
a nation which to-day consists of about 450 million 
people, of which about 80 per cent. work on the 
land. Chinese history is now no longer the history 
of just one country, for it has merged into the stream 
of world history. Yet the fundamental problem of 
food supply for the many millions in China still 
exists. One result of the “opening of China” 
has been a very great deal of humanitarian work 
concerned with irrigation and famine relief, and 








done through the agency of Anglo-Saxon engineers 





the project. The average cost of excavating canals 
for irrigation by hand was only 2 cents U.S.A. 
currency per cubic yard. 

In June, 1931, the main canal was finished. 
Some 3000 Chinese soldiers were seconded to 
provide labour to complete the most difficult part 
of the main canal, where heavy pumping was 
/needed to keep down the water level. But in 
1933 unusual rains brought down torrents from the 
mountains. Dykes were broken and large quan- 
tities of sand, washed in from the fields, silted 
up the canals. 

Experiments made before the project was com- 
pleted showed that fn the early spring, when the 
ice break occurs, the fairly silt-free water will 
help to clear out some of the silt deposited in the 
canal during the autumn months. 

It was impossible for private enterprise to 
finance the scheme, but the severe famine, caused 
by drought in 1928-29, caused a semi-American 
philanthropic group to provide the funds needed 
to proceed with the work. These funds were, 
however, not sufficient to complete the scheme, 
although since 1935 it has been in partial opera- 
tion. The water supply from this canal system 
supplements the ordinary rainfall sufficiently to 
ensure a far greater regularity in stable crops than 
had been possible before. Sufficient structures, 
including masonry head gates, check gates, wooden 
bridges, &c., have been built to effect a consider- 
able increase in food production. In time, sub- 
laterals will be dug by the farmers. 

Mr. C. P. Hsueh was the leader of the C.I.F.R.C. 
engineers who made the first surveys for the 
Saratsi scheme in April and May, 1929. The 
general policy was to produce a scheme that would 
not swamp the local population with an excessive 





dead load of cost, and one which the farmer him- 
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self could develop under expert direction. As 
their crops brought in more revenue and as their 
numbers increased, irrigation would bring water 
so near to all farms that the worker would no longer 
have to bale from a deep well or desert his home in 
times of drought. The plans for the scheme are 
sound, and when at some future date the Saratsi 
area is fully irrigated the economic benefits to the 
people will be great. The work completed has 
been of value to a large number of farmers. 


“ Cutna’s SoRRow ” 

In ancient times one who succeeded in improv- 
ing the Yellow River so as to make the land more 
productive, was entitled to rule the country. 
Scholars agree that in the drama of war and peace, 
victories and defeats, brilliant eras of prosperity 
and large-scale public works in China, there have 
been two imposing backgrounds—the good earth 
with hordes of farming peasants tirelessly at work, 
and the great waterways indifferently dealing out 
blessings and curses. The natural outcome of these 
conditions was a despotic political structure. But 
the despots could only retain their power if they 
maintained public works connected with the inland 
waterways. Any weakening of a centralised 
government caused the ascendency of feudal 
rulers which rendered hopeless the accomplish- 
ment of large-scale national engineering projects. 
One result of the Japanese invasion has been the 
increased unity of the Chinese people, who have 
learned, by bitter experience, the necessity for 
one centralised Government. That should make 
possible large-scale engineering works when peace 
returns. 

The Yellow River built up a huge plain in North 
China, depositing in time enormous volumes of 
solid matter brought down from the interior. 
Accurate measurements have shown that at the 
intake of the main Saratsi canal the Yellow River 
has a flow at maximum of just under 130,000 
cusecs, but at extreme low water the flow is 5000 
cusecs. The supply is ample, but the problem was 
to raise the water to irrigate the land. Care must 
be taken not to over-irrigate. Much of the soil 
in the Saratsi region will raise good grain crops, 
such as millet, oats, and wheat, when there is a 
sufficient supply of water. Reliable records show 
that in the fourteen years, from 1919 to 1932 
inclusive, the average rainfall in the Saratsi region 
was 12-5in. per annum. In 1928 the total rainfall 
was about 7in. Drought famines seem to occur in 
China’s northern provinces in about one out of 
every three years. 

The Saratsi irrigation scheme provides a striking 
example of the root cause of so much tragedy in 
China, viz., the lack of intelligent leadership. 
When the C.I.F.R.C. engineers completed their 
work, including not only the provision of the main 
canal, but several lateral canals, spaced about 
3 miles apart, with head gates, check gates, and 
lateral head gates, and frequent wooden bridges 
across the main canal, the scheme was handed 
over to an organisation of Chinese. The work was 
begun not only to improve food production, but 
to employ labour for famine relief. Engineers 
were superseded by officials with no technical 
knowledge or experience. There was no suitable 
maintenance. 
that the local farmers, aided by the Provincial 
Government, would carry forward the work and 
improve the project. They would not even do the 
light pumping needed to make the scheme efficient. 
Probably education and droughts will teach them 
to make full use of the faeilities provided by 
engineers. Given the opportunity, engineers could 
utilise the Yellow River (“‘China’s Sorrow” 
throughout the ages) for the benefit of millions of 
China’s peasants. It is, however, a fact that, in 
spite of much neglect by officials in past years, the 
invasion of China has been, not Only a great shock 
to the nation, but an education. There are many 
officials nowadays ruthless in their methods to 
ensure efficiency. They are determined to use 
modern engineering methods, adapting them to 
the inexhaustible supply of cheap labour that is 
available. The Saratsi irrigation scheme has not 
been a failure, but there is ample room for its 
improvement and extension. 

Although this part of China has been, in theory, 
for some time occupied by the Japanese, yet the 
sturdy peasant farmers have not been conquered, 
but co-operate with the Chinese guerillas in every 
way possible, and have been so successful in 
harassing the invaders that it seems certain that 
the Japanese will never rule over that area. 


TRRIGATION IN SHANSI PROVINCE 


There are records which cover a period of 3327 
years, from 1390 B.c. to A.D. 1937, which show that 


The C.I.F.R.C. engineers thought | 





63 y ears of severe famines occurred in the pro- 
vince of Shansi. Of those famines, 128 were caused 
by drought, fifteen by floods, twelve by locusts, 
seven by drought and locusts, and one by flood and 
locusts. ’ 

The principal river in the province is the Fen Ho, 
a most important tributary of the Yellow River. 
Most of the 119,000 square miles of Shansi are 
bare of forest cover ; much of the remaining portion 
is barren loess, hills cut by erosion, an area of 
deficient rainfall, with but little irrigation. A 
great deal of the land of South Shansi is above the 
river level, so that existing streams cannot be 


directly utilised. In North Shansi the river is, 


too swift and inconstant in flow for direct purposes. 
More than 100 counties exist in the province, and 
in the past the officials in each county dealt with 
water control. Although always confronted with 
the standing danger of drought, the priority of 
other districts for water supply was respected. 
The people lived in comparative harmony—a 
tribute to their peaceful and patient nature—until 
the recent invasion roused them to fight. 

In thirty-nine counties there were 156 irriga- 
tion canals. Private or semi-private companies 
irrigated about 63,200 acres, the farmers irrigated 
37,900 acres, and 3300 wells supplied water to 
irrigate 1980 acres. A total of about 98,900 acres 
was irrigated. 

In 1929 the Shansi Government commenced 
work by building a permanent masonry dam, and 
in 1931 the first three pumping stations were 
finished. In 1932 a ten-year plan was proposed, 
which included the following :—(1) Irrigation by 
wells of 28,260 acres; (2) irrigation by pumping 
plant, 14,100 acres; (3) irrigation by diversion 





twice the theoretical cost of production, the annual 
operation and upkeep of the irrigation system was 
estimated at 350,000 dollars. 

The Yumenk’ou project includes a two-stage 
pumping scheme, the first stage 85ft. and the 
second stage 100ft. Canals would cost 24,000 
dollars, and plant, &c. 164,000 dollars. About 
800 H.P. would be needed. The total annual 
charges of the scheme work out at 50,000 dollars. 
An annual—and rather high—water tax of about 
21 dollars per acre would have to be levied to 
warrant expenditure, &c. It is estimated that the 
irrigated land would yield 140 dollars per acre 
annually from cotton. 

Another scheme to use electric power from the 
falls on the Yellow River is the Humgmen Chu 
irrigation project. This involves lifts of water 
from 100ft. to 400ft. to supply irrigation canals for 
cotton crops. 

There can be no doubt that the carrying out 
of these irrigation and necessary hydro-electric 
power schemes would mean an increase of many 
millions of dollars of revenue annually to the 
province of Shansi. Land values and crop values 
would increase so much that the living conditions 
and spending power of the people would soon be 
greatly improved. 


THE Wer Per [IRRIGATION PROJECT 


Because of its long history and close association 
with the ancient centre of government, this scheme 
(Fig. 3) is perhaps the most interesting in China, 
for the Wei Pei plain was the first centre of Chinese 
civilisation. This plain, in the centre of Shensi 
Province, contains nearly 1,000,000 acres of good 
farmland. Much of this area was the site of an 
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FIG. 3—THE WEI PEI IRRIGATION SCHEME 
from rivers and springs, 1,090,000 acres ; (4) con-| ancient lake which contained salty water. The 


struction of storage reservoirs on the upper 
Fen Ho; (5) bringing the Yellow River water on 
to Shansi lands, &c. 

There are four other rivers in the province of 
less importance than the Fen Ho. Although con- 
siderable survey work has been done, using funds 
supplied by the Shansi Government, neither funds 
nor time permitted such detailed investigations 
as was done in the case of the Fen Ho. Very large 
sums of money had been expended by irrigation 
companies in the region of these four rivers in 
digging canals and building rather insecure dams, 
weirs, and gates, but the work and plans were 
not in accordance with modern ideas. There is a 
good prospect that moderate-sized storage reser- 
voirs will conserve waste winter flow, so that it 
can be used in the spring months to supplement the 
streams feeding the irrigation canals. 


OTHER SCHEMES IN SHANSI 


A district, known locally as the “ Lower 
Hotung,”’ lies south of the Fen Ho, and east of 
the Yellow River, parts of the plateau being more 
than 1000ft. above the Fen Ho at its mouth. 
The farm lands are estimated at about 400,000 
acres, and to serve them a big project, involving 
pumps, was worked out. Hydro-electric power 
for pumping was assumed to be available for the 
scheme. The pumping plant was estimated to 
cost 500,000 dollars (Chinese currency), and the 
canal system would cost about the same. An 
annual income of 1 million dollars from some 
340,000 acres of land served would result. Assum- 
ing that hydro-electric power was available at 





soil, &c., discharged from the neighbouring ravines, 
and the loess carried by the wind, gradually changed 
the lake into a plain which is about 1150 square 
miles in area. It is watered by six rivers, the 
King, Yeh, Tsing, Tsoh, Che, and Lo. The main 
rivers of the plain are the Wei River and the King 
River, which have been tapped for irrigation 
purposes many times during the past twenty-one 
centuries (the first irrigation system was built 
in 210 B.c.). 

Observations have produced evidence that this 
region, and particularly Kansu and Suiyan, are 
becoming drier at a more rapid rate than other 
parts in China, chiefly owing to dry winds bringing 
sands from the Gobi Desert and thus burying 
good farm land. 

The average rainfall in the Wei Pei region is 
about 15in., and in dry years it is only 8in., which 
is very unsatisfactory. But the soil there is 
generally splendid for grain crops, and with 
adequate watering sustains plant life until long 
periods of drought cause it to bake. 

After the severe drought famine of 1920-21, 
the Shensi authorities urged that the matter of 
utilising the King River waters for irrigation 
purposes should be considered. The necessary 
surveys were made, but owing to civil war the 
required work could not be carried out. After 
the drought of 1930 the matter was once more 
seriously taken up and necessary funds allocated. 
The previous field studies have been revised and 
work was started in December, 1930, and com- 
pleted in June 20th, 1932. The work included : 
(1) The construction of a concrete diversion 
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dam, 215ft. long, across the King River; (2) the 
construction of a canal, cut out of rock on the 
hillside and open, 1 mile long ; (3) the construction 
of a tunnel in limestone rock, 1300ft. long, to 
carry water up to 565 cusecs ; (4) the construction 
of eleven bridges of stone masonry. The dam, 
215ft. crest length, is 30ft. high at maximum 
section, with a top width of 16ft. Two sluices 
provide for flushing the mud through. Hand- 
operated head gates, of steel, sliding against 
bronze plates, installed in the concrete dam, 
close the openings tightly to stop flow into the 
canal when the silt load is big. 

Unskilled labour was paid from 8c. to 10c. U.S. 
currency per day of ten working hours. Skilled 
workmen, carpenters, stonemasons, &c., had 
wages twice that figure; average excavation 
costs, including deep cutting to a depth of 70ft., 
worked out at 6c. (U.S.A.) per cubic yard. 

The total expenditure up to early 1938 was 
500,000 dollars (U.S.A.), a very large sum in 
China for one irrigation project. The value of 
100,000 acres of farm land was tripled by the work 
done. About 5000 men were employed, and prac- 
tically all the work was executed by hand. The 
only equipment was an air compressor with accom- 
panying drills and a small pumping unit. In order 
to bring the air compressor over a distance of 180 
miles from the terminus of the Sunghai Railway, 
a special road had to be built over 30 miles of 
country. 

The watershed above the intake from the King 
River has an area of about 16,000 square miles. At 
rain periods the flow of the river has been esti- 
mated at 550,000 cusecs, but in January and June 
a figure as low as 250 cusecs has been recorded for 
short periods. Heavy silt loads in flood time make 
storage impracticable on the main river and most 
of the branches. The new tunnels and main canal 
were designed for 565 cusecs, about ten times that 
possible in the old system. 


Various OTHER SCHEMES 


Chiang Kai Sek, the courageous President of 
China from 1927 onwards, tried not only to unify 
the government of the country, but to continue 
and enlarge the activities of the C.LF.R.C. He 
formed the National Economic Council; after 
1935 all irrigation undertakings came under its 
control. 

A number of well-planned schemes were designed 
by Chinese engineers under the direction of the 
N.E.C. For example, Hsu Shih Ta planned to 
irrigate about 50,000 acres by diverting part of the 
water from the Hu Tuo Ho, a river rising in Shansi 
Province‘and finally joining up with the Fu Yang 
Ho. The whole system consists of a, diversion dam 
with sluices on both sides, a regulator and a leading 
canal, an auxiliary sluice for the canal, the main 
canal and laterals, the pumping plants, &c. After 
careful surveys and revision of plans work was 
started in September, 1933. The construction was 
done mainly by manual labour. Pumps and light 
tracks and cars were used, but as the transport of 
heavy machinery from any port was heavy, and 
local labour was very cheap, modern appliances 
were not used to any great extent. Stone blocks, 
as heavy as 1 ton or more, were moved to the dam 
surface by hand labour. 

It is impossible to describe the details of many 
other irrigation schemes in China. Sufficient has 
been written to give a very general idea of the 
general problems which the engineers are called 
upon to solve. All the bulk of the expenditure is 
used on labour and materials found in China; 
yet considerable sums have been spent on imported 
equipment. 

Messrs. Glenfield and Kennedy, with extensive 
experience all over the world (and especially in 
India, where practically all the large water regu- 
lators connected with reservoirs and rivers have 
been supplied by them) have provided a great deal 
of equipment for Government schemes in China. 

In recent years the Japanese, even before the 
present invasion, had considerable political control 
in North China. Their engineers have made pro- 
posals to increase the productivity of the agri- 
cultural land and to utilise water power. One 
scheme included a dam across the Yung Ting 
Gorge to supply energy for a plant of 150,000 kW, 
but other engineers have pointed out that a more 
logical scheme is to use the coal in the district for 
generating power. If we assume that the Japanese 
will obtain political control in North China, they 
will most. certainly extend irrigation works in 
order to increase agricultural products. But, as 
in Manchuria, British firms will find it difficult to 
compete for the supply of equipment. 

Let us, however, turn from the present political 





complications in the Far East, caused mainly 
by the ambitions of the military caste in Japan, 
to consider the splendid work that was done by 
courageous Anglo-Saxon and Chinese engineers 
before the invasion. 


THe PIONEERS OF MODERN IRRIGATION SCHEMES 


The Dean of Canterbury, Dr. Hewlett Johnson, 
during his 1934 B.B.C. broadcast talk on his 
impressions of “‘ A Recent Visit te China,” paid a 
well-deserved tribute to the men who have given 
their services for the benefit of China’s poverty- 
stricken rural farmers. He mentioned Todd, Hope 
Simpson, and Findlay Andrews, but the list can 
be extended to include many other foreigners and 
Western-trained Chinese engineers. The Dean 
spoke of them as “men who work side by side 
with the Chinese in all the dirt and turmoil of 
their struggling life, who place the authentic stamp 
of the West on the East. They teach. They also 
learn, for the Chinese as friends have vast riches 
of character, cultivation, and affection to impart. 
... Todd and his engineers and missionary col- 
leagues take their lives in their hands.” 

For many years the writer has closely followed 
the work and the writings of these modern irrigation 
engineers in China. He acknowledges, with grati- 
tude, that much of the information given above 
has been gleaned from technical papers read by 
Todd and his associates before the Association of 
Chinese and American Engineers in China, and he 
has also used the C.I.R.F.C. Reports. Very little 
of the splendid work seems to be known in the 
British Empire and yet the British were the pioneers 
of seaborne trade and of engineering work in China. 

It is, of course, inevitable that there should be 
differences of opinion concerning details of plans 
proposed for large engineering schemes. In China 
it is essential that local conditions should be closely 
studied as they are so very different from those that 
obtain in the industrial countries. It is exasperat- 
ing to ‘old residents in China’ when perambu- 
lating tourists make dogmatic assertions about the 
people and the country after a superficial glance at 
local conditions. Expert advice is always valuable, 
but it is essential for experts to be sure of the facts 
upon which they base their advice. 

In China, as in America, there are conflicting 
opinions as to the practical advantages to be 
gained from certain irrigation schemes. But in 
these days Governments are often obliged to 
finance large engineering schemes for which private 
enterprise will not be able to obtain the needed 
funds. Economic and humanitarian reasons—for 
example, famine relief, unemployment, &c.—must 
be taken into account by any efficient Government. 


THE LEAGUE OF NaTIONS REPORT 


A committee of experts, a few years ago, was 
sent out to China to report on ‘“ Hydraulic and 
Road Questions in China.” The hydraulic section 
of the report, when published, received very severe 





criticism (1936) from European and Chinese engi- 
neers who had worked in China. O. J. Todd had 
spent fifteen years, Colonel A. M. Shaw had 
spent four years, S. Eliassen several years, on 
hydraulic work in China; Hsu Shih-ta, Li Shu- 
t’ien, Kao Ching-yang are well qualified engineers, 
who had had considerable experience with 
hydraulics in their own country and who agreed 
with the American engineers in their criticism. 
They wrote: ‘We find in that Report only 
irresponsible statements hastily drawn up with 
neither a proper scrutiny of all the available data 
nor a complete understanding of the local con- 
ditions.’ Todd and Eliassen wrote that “The 
visiting investigators who refer to each other and 
themselves in connection with work in China as 
‘experts,’ must not be permitted to misuse data, 
belittle the work of other engineers, or make false 
statements injurious to the profession and to 
China’s future, without being challenged by those 
whose work they attack as well as by other engi- 
neers conversant with the situation.’ They quote 
from an article in an authoritative American tech- 
nical journal, entitled “‘Taming the Missouri 
River,” which reads: “‘ It is a problem that yields, 
not to mathematical analyses, but to long years of 
experience and experiment with the river itself.” 
They then remark that “foreign textbooks can 
make suggestions, but not dictate practice, in the 
matter of many problems connected with river 
control and irrigation in China.” Mr. C. C. Chang, 
acting Chief Engineer, C.I.F.R.C., and Engineer-in- 
Charge of the Saratsi irrigation project, wrote : 
** As a Chinese and an engineer connected with the 
project, I am very sorry to see such mistakes and 
misleading ideas in the Report. I regret that my 
Government did not have these experts stay on 
the ground long enough to ascertain the true facts 
and recommend practical solutions. We know we 
are young in engineering science and we hope our 
foreign friends can improve professional practice 
among us, but we are disappointed that we have 
been able to learn so little from these well-known 
experts.” 

These published criticisms are of great import- 
ance and should convince anyone who has had 
experience in China that it is essential for visiting 
experts to obtain the full co-operation of engineers 
with long experience in the country. However, 
the League experts have succeeded in stimulating 
the American and Chinese engineers to publish 
valuable accounts of their own observation and 
practice in connection with irrigation; their 
papers will be of great value when reconstruction 
begins in China. Meantime we cannot fail to 
admire the perseverance and ingenuity shown in 
ancient times by the Chinese in their irrigation 
works. We must also admire the pluck and ability 
of engineers in China during this century. No 
good work is ever wasted. The struggle to improve 
the standard of life in China will be immensely 
aided by an extension of irrigation schemes. 
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(Ce our description of the Southern 
/ Railway’s supervisory control system, each 
transmitter and receiver, together with its respec- 
tive relays and other apparatus for the remote 
control, indication, metering, and fault indication, 
is housed in a dust-proof cubicle. In Fig. 37 is 
shown a row of transmitter cubicles in one of the 
control rooms. In the upper part of the front 
cubicle can be seen the relay covers containing the 
indicating relays, and below them the transmitter. 
All the control and indicating relays have banana 
type erminals which plug into sockets in the bases 
of the respective relay covers, thus making it a 
simple matter to take out any relay for repair or 
replacement or, if necessary, to move relays from 
one position in the circuit to another. One of these 
relay bases with the protective cover removed is 
shown in Fig. 38. The compartment at the 
bottom of the cubicle is shut off from the upper 
portion by a dust-proof protection and contains 
terminal boards for all the leads entering the 
cubicle. Receiver cubicles (Fig. 39) are arranged on 
the same lines. In the upper part are to be seen 
on either side the transmitter instruments for 
remote indication of voltage and current, and in 
the middle the fault transmitter. Lower down 





are cases containing the operating and indicating 
relays with the receiver in the centre. Here again 
is a special compartment containing the terminal 
panels. 

The equipment described constitutes the essen- 
tials of the interconnecting part of the supervisory 
system. The transmitter proper may be con- 
sidered to terminate at the respective receiver 
cubicles from which connections are run to the 
intermediary contactors and other apparatus 
which cause the actual operation of the local plant, 
such as circuit breakers. From appropriate switch- 
boards in the respective sub-stations the stations 
can also be controlled locally by'hand. On these 
switchboards are change-over switches by means of 
which all breakers in the station concerned can be 
selected for remote or local control as desired. 
Moreover, when occasion arises, any breaker can 
be operated direct by hand by the lever with which 
they are provided. 

A rectifier sub-station is started simply by closing 
the oil circuit breaker on the A.C. side by remote 
control from the control room with which the 
station is associated. The first breakers to be 
closed are, of course, those controlling the 33-kV 
feeders, and the operation is performed by the two 
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upper horizontal units on the sub-station panel in 
the control room. The schematic circuit diagram, 
Fig. 36, which also appeared in the last article, 
has been drawn to show as an example the opera- 
tion of such a circuit breaker by the units num- 
bered “1” on the left-hand side of the diagram 
nearly at the top, and shown separately in Fig. 40. 
First of all the lower switch } (Fig. 36) marked 
“call” in Fig. 40 is depressed, thereby starting the 
selector which rotates until it comes to a stop in a 
position corresponding to the breaker to be 
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other position. This causes a red lamp d (group 1) 
to light up to indicate that the desired control 
operation has been carried out; in other words, 
it indicates that the breaker has been closed. A 
green lamp c (group 1), used to indicate that the 
breaker was previously open, is then extinguished. 
Succeeding breakers are then controlled from their 
control board units in a similar way, the selector 
in every case being first called to the appropriate 
position. 

As the railway system takes its supply from a 
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FIG. 36—DIAGRAM OF TRANSMITTERS AND RECEIVERS 


operated. The lamp e above 6 then lights up and 
gives a white light indicating that both transmitter 
and receiver are in the position called, and that 
the required control operation can be made. This 
is done by means of the switch a marked “ open,” 
“ closed ” (Fig. 40). By pressing the switch down a 
positive control impulse is sent out, over the 
transmitter contact row 18) (lower part of Fig. 36), 
pilot lead 2, contact row 22b, on the receiver to 
a polarised relay 26 which closes its contact to 
energise contactor 27, which in turn actuates the 

















FIG. 37—TRANSMITTER CUBICLES 


closing mechanism of the oil circuit breaker 29. 
To open this breaker the remote control switch 
is moved upwards when a negative impulse is 
transmitted, the polarised relay closes in the other 
direction, and the breaker tripping contactor 28 
closes. 

When the breaker closes an auxiliary switch on 
it closes an indicating circuit and sends a positive 
current through the selector system over the 
pilot lead 3, with the result that the magnetisation 
of the polarised relay 13 in the transmitter cubicle 
is reversed and throws the contact over into the 








number of C.E.B. transformer stations, and in 
some cases it happens that the 33-kV breakers 
have-to be used to link up two separate supply 
networks, all the breakers on the incoming lines 
have synchronising devices to ensure correct 
phase positions when coupling together two 
independent supplies. These synchronising devices 
consist of a synchronising relay 30 (Fig. 36), 
connected across corresponding phases of the 
two systems to be paralleled, and reacts to the 
pulsating synchronising voltage resulting from 
phase discrepancy between the two systems. The 

















FIG. 33—-GROUP OF RELAYS 


relay contacts open and close in time with the 
pulsations and pass on intermittent current through 
a resistance connected in the indicating circuit of 
the particular breaker and paralleled to the relay 
contact. A relay 12 in the control station is 
connected in this circuit and controls another 
circuit containing a lamp 5, and this lamp lights 
up and is extinguished in time with the pulsations 
of the synchronising voltage. When it burns 
steadily, it indicates that the two systems are in 
phase and can be paralleled by closing the breaker. 





The pulsating current is insufficient to affect. the 
normal position of the indication relay 13. 

After one or both of the 33-kV line breakers are 
closed, the next step is to close the rectifier oi] 
circuit breaker, and this is done from the control 
panel in exactly the same way. When the breaker 
closes it automatically starts up the rectifier 
auxiliaries which control the cooling equipment, 
tank vacuum, &c. If everything is in order the 

















FIG. 39—RECEIVER CUBICLES 


rectifier will start up, but otherwise a fault signal 
will be transmitted to the control room and the 
rectifier will be locked out. When the rectifier 
has attained its voltage the main high-speed 
breaker on the D.C. side closes automatically, 
and its red indicating lamp on the control panel 
lights up, showing that the station is in operation 
and ready to take load. By manipulating their 
appropriate control units on the panels the 
different D.C. track feeders can be brought into 
service; all these switching operations being 
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FIG. 40—CIRCUIT 


performed through the selector system. In sec- 
tions including track paralleling huts the usual 
arrangement is that the hut breakers automatically 
close whenever their respective sections are 
energised by the closing of the section feeder 
breakers. In all cases the position of the hut 
breakers is indicated in the control room, although 
their actual operation cannot be carried out directly 
from there. Throughout the system the different 
sub-stations are coupled in one after the other in 
the manner described. At one control room, for 
example, the whole system of 29 rectifier sub- 
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stations in three 33-kV feeding stations under 
control from that point can be charged up in the 
morning by a single operator in about 10 to 15 
minutes. Normally two operators are always on 
duty in the control room. 

The Southern Railway’s system includes not 
only remote control and position indication, but 
also the remote metering of rectifier current and 
voltage in every sub-station. This is also done 
over the selector-system with the aid of trans- 
mitter instruments at the rectifier end—items 33 
and 34 in Fig. 36, and receiver instruments 8 and 9 
on the control room panel. The former are 
mounted in the receiver cubicle, Fig. 39, and 
their function is to convert the measured quantities 
into equivalent currents (in this case low voltage 
D.C.) of convenient characteristics for transmis- 
sion between two points. At the control room 
end these currents energise the respective receiver 
instruments which are high-resistance voltmeters 
mounted on the control panel and calibrated in 
amperes and volts. 

In Fig. 41 is shown a transmitter with the pro- 
tective cover removed, whilst Fig. 42 gives the 
connections of the various components. The 
transmitter comprises a potentiometer resistance 1, 
driven by a small motor Ag, and a balanced relay 2. 
On the right-hand side the relay is connected to the 
current or voltage to be measured, and on the left- 
hand side to a varying D.C. potential obtained from 
the moving contact on the potentiometer. With 
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FIG. 4I—TRANSMITTER FOR REMOTE METERING 


the measured quantity constant, the relay will 
be in equilibrium, but whenever it changes the 
balance will be disturbed and the relay contacts 
will close and start up the potentiometer motor. 
Actually there are a double pair of contacts, an 
inner and outer pair, and when the variation is 
small only the inner contacts close and the motor 
starts up with a resistance M4 in series with it, 
but for a large variation the outer contacts also 
close, and the motor starts with the series resistance 
short circuited, thus accelerating the restoration of 
equilibrium. 

The motor always rotates the potentiometer 
in such a direction that the relay is brought back 
to its initial state of balance. Hence the result 
is that the D.C. potential across the potentio- 
meter will always be proportional to the quantity 
to be measured, and can thus be substituted for 
it. It is therefore applied to the receiver meter, 
which is calibrated to give the original quantity 
direct. The current used in the transmission 
is only in the neighbourhood of 2 mA, and can 
thus be sent over comparatively long distances 
without serious losses. Moreover, the transmission 
resistance can vary within wide limits without 
introducing serious error in the indications. The 
selector is called to the metering position by 
operating a miniature switch 36, Fig. 36, at the right- 
hand side of the control panel, Fig. 37. This switch 
is marked “meters” and is shown in Fig. 43. 
When the selector is in position and each panel 
meter is connected through its respective pilot 
line to its transmitter in the sub-station, the meter 
lamp 3e, Fig. 36, lights up. If not required for 
any other duty, the selector can be left in this 





position and the meters will then give continuous 
indication. 

When a breaker trips out on overload, &c., a 
fault signal is at once transmitted to the control 
room, and if a fault develops in a rectifier the 
rectifier oil switch will be tripped out, a fault 
signal is given, and the set is prevented from 
being switched in again until the fault has been 
removed. The fault indicating equipment con- 
sists of a fault indicating relay for each circuit 
breaker, a fault transmitter in each sub-station, 
and receiving relays in the control room. The 
fault indicating relays 31 and 44, Fig. 36, are kept 
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FIG. 42—DIAGRAM OF TRANSMITTER FOR REMOTE 
METERING 


excited by a weak polarised holding current, via 
an auxiliary switch on the circuit breaker con- 
cerned. This current is sufficient to hold the 
relays closed, but cannot itself close them when 
once they have been opened. Normal supervisory 
operation of the breakers causes a powerful current 
to be sent through the relays in the opposite 
direction, ria auxiliary contacts on the breaker 
operating contactors, and their excitation is re- 
versed so rapidly that they do not open. 

If, on the other hand, the breaker is incorrectly 
operated or trips on a fault or overload, it throws 
over its auxiliary switch, and the holding current 
is reversed. This reversal allows the relay to 

















FIG. 43—METERS SWITCH 


open, but the current is too weak to close it again. 
Consequently, the relay contacts complete the 
circuit of the fault transmitter, shown in Fig. 44, 
mounted in the centre at the top of the receiver 
cubicle, Fig. 39. This fault transmitter generates 
an A.C. having a certain frequency which is 
used to transmit the fault signal to the control 
station, and as the fault signals from both sub- 
stations pass through one selector, discrimination 
is made between them by allocating a different 
frequency for each. The frequencies adopted 
(40 and 70 cycles per second) are transmitted over 
one line and are picked up by tuned A.C. relays 
15 and 16, Fig. 36. These not only switch on 
flickering lamps 6 and 7, but also drop a red flag 
on the corresponding fault signalling relay at the 
control desk. At the same time, a bell rings, 
so there is no chance of a fault being overlooked. 





The desk relays are fitted with resetting knobs 
which enable the alarm bell to be switched off, 
but the indicating flags continue to register the 
fault until it -is rectified. When the control- 
room operator gets a fault signal he has to go to 
the panel on which the signal lamp is flashing and 
operate the check switch. This starts the selector 
and makes it rotate through a little more than one 
complete turn, thus checking all the position 
indications. When it comes to the breaker that 
has tripped, the indicating lamps for that breaker 
will change from red to green, and the selector 
can be called to that position. An attempt can 
be made to close the breaker again, but if this 
cannot be done, or circumstances make it in- 
advisable, the operator will confirm the tripping 
by pressing the control key to the, open position. 
In any case, whichever of the breaker auxiliary 
contactors is energised, the fault indication will 
be cut off by that contactor, sending a powerful 
current impulse through the breaker fault indicat- 
ing relay. This closes the relay and thus breaks 
the circuit to the fault transmitter, the relay 
staying closed owing to the weak holding current 
stopping the fault transmitter switches off the 
flickering panel lamp, and allows the desk relay 
with its indicating flag to return automatically 
to the “ off ” position. 

A rectifier sub-station and any associated hut 
or 33-kV feeder station are treated as a single 
complete station and have a common system of 

















FIG. 44—FAULT SIGNAL TRANSMITTER 


fault location. Both transmitter and receiver 
cubicles have special terminals to facilitate testing 
the fault indicating circuits. The intermittent 
current for flickering the lamps is provided by two 
relays, each with a slight time lag and connected 
so as to break down each other’s coil circuit 
alternately. By altering their time lag or by 
introducing intermediate relays, the frequency of 
the flickering can be varied. 

To ensure still greater reliability, arrangements 
are made to make it possible at any time to test 
out the various pilot cables used in the selector 
system for remote control and fault indication. 
When a selector is called to one particular position, 
its pilot cables are connected to the operating 
battery in the farthest of the two stations controlled 
by that selector. This position is called by the 
switch 4, Fig. 36, on the control desk. The two 
meters, items 10, 11, indicate the battery voltages, 
and thus give a simple check as to whether the 
control and indication pilot leads, with their 
common return, are free from fault, check tests 
being made every morning before putting the 
system into operation. 

As it is frequently necessary for the staff in the 
control room and those visiting any of the sub- 
stations for testing purposes, &c., to be able to 
get into rapid communication with each other, a 
telephone installation is included in the equip- 
ment of the supervisory system. A small tele- 
phone exchange is mounted on the left-hand wing 
of the control desk and affords communication 
between the control room and any of the sub- 
stations, or between any pair of sub-stations on 
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the same section. A portable telephone can also 
be plugged in at any of the control panels, trans- 
mitter, or receiver cabinets, to give connection 
with any other point on the system. This tele- 
phone scheme necessitates only one extra conductor 
over and above the four required for the selector 
control, owing to a special arrangement whereby 





the two wires needed are used together as number 3 
wire in the selector system. Mutual interference 
and disturbance are completely eliminated by the 
special circuit used, and telephone conversation 
ean be carried on while the selector system is in 
operation. 

(To be continued) 








Modern Railway Signalling Practice 


No. I 


ECENT developments in railway signalling in 

' Great Britain show the existence of a different 
kind of problem altogether to that confronting 
signal engineers of last century. Matters of most 
concern then were the invention of various inter- 
locking devices, and the establishment of what are 
now regarded as fundamental principles for safe 
operation of trains. Signalling apparatus was 
installed not so much as an aid to the handling of 
traffic as a means of preventing accidents. To-day, 
however, while safety is still the first consideration, 
exigencies of modern timetables require something 
more than simple box to box block working, 
though the underlying principle remairs. Pro- 
jects involving new and accelerated service in- 
variably raise the question as to whether the exist- 
ing signalling is adequate, and with electrification 
schemes in particular resignalling on a fairly com- 
plete scale has come to be regarded as a necessary 
accompaniment. 

When the block system became established the 
various wayside stations along each line became 
naturally the sites of the block posts, and since the 
stations were located according to the position of 
towns and villages the lengths of the block sections 
varied accordingly. Even in the depths of the 
country wayside stations are found as near together 
as one mile, while even on so important a route as 
that from London to Southampton there is a 
distance of 10} miles without a station. A long 
block section is a potential source of delay, and 
though many of the longer sections have now been 
shortened by the insertion of intermediate block 
posts the spacing of the signals on the majority of 
lines is still inevitably haphazard. On a 60-mile 
stretch of an important main line the maximum 
length of section for some 40 miles is 2°4 miles with 
an average of about 2 miles ; then comes one only 
1} miles long, followed by a section 2°7 miles long. 
In the case of expresses following each other at 
close intervals unchecked i is usually 
possible up to the last length, where the presence 
of a long section following a short one frequently 
causes delay. 

To be effective under modern conditions signal- 
ling must be able to deal with rush periods, public 
holidays and the like, and also those exacting hours 
when the main line is occupied by a rapid succession 
of expresses such as the pre-War 5.50, 6.0, 6.5, and 
6.10 p.m. departures from Euston to the North. 
To preserve a uniform flow of traffic at a minimum 
headway the signalling needs to be based on the 
speed of the trains, paying due regard to fluctua- 
tions due to changing gradients. Having decided 
the minimum headway the spacing of the signals, 
to be of the greatest advantage, requires to be 
settled on equal time rather than on an equal 
distance basis. Such a plan would naturally 
ignore the presence of intermediate stations and 
even minor junctions, and at first sight it would 
seem impracticable; yet, with very little com- 
promise to suit local conditions it has been carried 
out on a British main line over a stretch where 
station distances are successively 3°5, 4°3, 4:2, 1-9, 
2°7—a minor junction midway between these two— 
2°2, 1°5, and 4:2 miles. 

The particular case in question, the L.N.E.R. 
main line between York and Northallerton, is 
simplified somewhat by the evenness of the grading, 
but there is also considerable disparity between the 
speed of north and southbound trains, which had 
to be taken into consideration. Thus on the up 
line, over which generally higher speeds prevail, the 
longest distance between successive signals is 
1737 yds., against 155] yds. on the down line. 
Headway in time is least with the fastest trains. 
The ultra high-speed streamlined trains can of 
course be left out of consideration, since they do 
not run at close intervals, and on such a line it is 
in connection with the well-defined groups of 
Anglo-Scottish expresses that facilities for running 
60 m.p.h. trains 3 to 4 mins. apart are needed ; 
local and freight traffic is worked through at times 





of less pressure and the time headway is increased 
on account of the lower speeds. Operating facili- 
ties for the latter classes of traffic are more than 
adequate and no particular signalling problem 
arises from the disparity in speed. 

It is where peak operating conditions occur with 
the slower moving traffic that the difficulties of the 
signal engineer come in. In the suburban area of 
a large city, where local traffic is operated by 
multiple unit electric trains of high acceleration 
capacity, numerous stops are scheduled. Fig. 1 
illustrates the time-distance curves of a succession 
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sections are clear, but the motorman of an electric 
train, not exceeding 60 m.p.h. at the most between 
stops, can afford to take the less restrictive caution 
aspect, the “ double-yellow,”’ as his all-clear, know- 
ing that in the 600 yds. or so between the fina! 
warning, the “ single yellow,” and the red he has 
ample distance in which to bring his train to a stop. 
Normal practice of the ‘block system is thus 
followed, the section between the “ double 
yellow ” and the “ single-yellow ” constituting the 
block section, and the “ single yellow ” acting as 
the distant signal. An express passenger train 
travelling through such a section at full speed can, 
however, accept nothing less than the “ green ” as 
the all-clear signal; the sight of a “ double. 
yellow ’’ demands a moderation of the speed, and 
the 1200 yds. extending from the first warning to 
the “ red ”’ is ample for stopping from a velocity of 
70 m.p.h. or so. 

With a considerable variety of electric train 
schedules to provide for, many trains not stopping 
at one or more stations, it was not possible to adopt 
a signal spacing similar to that shown in Fig. |. 
since the greatly reduced “ block sections ”’ in the 
neighbourhood of stations would have. given insuffi- 
cient braking distance for non-stopping trains, not 
to mention long-distance expresses. Accordingly 
a compromise has been made—very successful in 
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FIG. I—TIME-DISTANCE CURVES OF THREE TRAINS 


of trains passing over such a portion of line, and 
from this diagram the very uneven spacing of the 
signals will be noted, assuming that a uniform time 
headway is required between successive trains. 
On lines such as the Tube sections of the London 
Passenger Transport Board this kind of spacing is 
practicable, since the large majority of trains run 
at exactly the same scheduled speed ; it is not 
possible, however, on a stretch such as the approach 
to Waterloo, Southern Railway, for although a 
large proportion of the traffic is worked by electric 
trains making frequent stops, the same tracks are 
used by long-distance steam-hauled trains, entering 
the suburban area at speeds often in excess of 
75 m.p.h. 

An interesting and successful solution to the 
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operation—whereby slightly reduced spacing is 
used approaching stations, though even this 
principle is modified in certain localities owing to 
the nature of the layout. As to main line running 
an experience on a Saturday of heavy holiday 
traffic illustrates what is possible in the realm of 
close-headway working. With long-distance trains 
booked to leave Waterloo at 11.17 a.m. (steam 
hauled), 11.20 a.m. (electric), and 11.22 a.m. (steam 
hauled), unchecked running by the last of the 
series might seem an expectation of perfection ; yet 
actually the 11.22 a.m. started on time, and ran 
smartly and punctually without any delay from 
the trains so close in front. 

The introduction of signals capable of displaying 
four different indications has enabled two classes 
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FIG 2—FOUR-ASPECT SIGNALS 


problem has been obtained by the introduction of 
colour light signals displaying, according to circum- 
stances, four different indications (see Fig. 2). In 
addition to the “stop” and “ proceed ” aspects 
two different grades of “ warning ” can be given to 
a driver. The nature of the warning is the same, 
but interpretation varies with different classes of 
traffic. To give as short a headway as possible 
with local trains the signals are spaced fairly close 
together—on an average about 600 yds. The green 
aspect is not displayed unless at least two block 





of traffic to run at very close headway, and moving 
into a still higher range of speed the principle has 
been applied to routes over which the streamlined 
trains run. Even before the introduction of 
services as fast as “‘ The Silver Jubilee’ and the 
“Coronation ”’ peak rates of 90, and even 95 m.p.h. 
were attained by ordinary trains ; but such veloci- 
ties only occurred at certain exceptionally favour- 
able locations, such as Essendine on the L.N.E.R. 
East Coast main line, where the regular attainment 
of speeds of that order had been to a certain extent 


























Dec. 8, 1939 


THE ENGINEER 


565 








provided for by an extra long distance between the 
home and the distant signals, and an exceptionally 
long sight ahead of the distant itself. The 
schedules of the streamlined trains, however, 
demanded speeds of almost 80 m.p.h. wp the same 
inclines where the ‘“ nineties” were occasionally 
attained downhill, and a wholesale rearrangement 
of signals would have been necessary in order to 
provide adequate braking distance everywhere. 
Over sections..worked on the ordinary block 
system the simple expedient of ‘‘ double-blocking ” 
has been adopted ; in other words, before one of 
these high-speed trains is allowed to enter a block 
section the signalman must ascertain not merely 
that the section is clear, but also the one ahead. 
This method of working cannot be, however, 
applied to sections of automatic signalling. One 
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is used, controlled by the approach of the train 
itself. For purposes of explanation of this principle 
it is assumed that on a level stretch of line in the 
open country signals are spaced 1000 yds. apart ; 
with a four-aspect system this provides a distance 
of 2000 yds. from the first warning—the double- 
yellow—to the red. Where signals have to be 
placed closer than the normal 1000 yds. sequential 
changing of the aspects displayed by each allows 
for a full 2000 yds. from the first warning. to the 
signal at which a stop must be made. 

Referring again to Fig. 3 a stop is necessary at 
signal 6, owing to a conflicting move having already 
been signalled. When the train passes signal 1, at 
full speed successive signals are showing ‘“ double- 
yellow,” ‘ yellow,” “ yellow,”’ “‘ red,” and the final 
“red” by No. 6. The distance from 2 to 6 is 
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FIG. 3—-SEQUENTIAL CLEARING OF SIGNALS 


such length, between York and Northallerton, 
was originally equipped with colour-light signals 
capable of displaying three indications only— 
green, yellow, and red. As previously mentioned 
the signals are placed fairly close together to give 
short headway between trains running at 65 to 
70 m.p.h. The locomotives allocated to the high- 
speed streamlined trains are capable of running at 
100 m.p.h. on a level road, and although schedules 
do not regularly demand such speeds enginemen 
might well be tempted to make use of the ample 
tractive power at their disposal on so splendidly 
aligned a road as that between York and North- 
allerton in the recovery of time lost through out-of- 
course slacks. Unfortunately the close spacing of 
the signals would not allow for adequate braking 
distance from such high speeds, and an upper limit 
of 70 m.p.h. had to be imposed until conversion of 
the signals from three to four indications had been 
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FIG. 4—THEATRE-SIGN INDICATOR 


carried out. Now the braking distance has been 
doubled, by the introduction of the “ double- 
yellow ” aspect, and the low-speed limit has been 
removed, 

In the open country, where wayside stations are 
relatively unimportant, a signal spacing approxi- 
mating closely to theoretical requirements can 
usually be arranged. But in the approach lines to 
large centres the incidence of turnouts leading into 
running loops or platforms, or the presence of con- 
verging or diverging junctions with other routes 
needs the installation of signals for control of move- 
ments over such locations. Fig. 3 illustrates a 
case of this kind. The position of the various 
junctions is fixed, and the turnouts leading into 
loops are arranged for greatest convenience in the 
movement of traffic. In such an area cases occur 
where signals have to be spaced as close as 250 yds. 
apart, and the use even of four indication colour- 
light signals would not provide a long enough 
braking distance for a train travelling at 75, let 
alone 90 m.p.h. To deal with localities of this 
kind a system of sequential clearing of the signals 











2300 yds. The driver of a train approaching at 
90 m.p.h. would, on sighting No. 2, prepare to stop, 
but on passing that signal the locomotive enters 
upon a special track circuit the occupancy of which 
causes the signal ahead, No. 3, to change from 
“yellow ” to “‘ double-yellow.”” Thus with the train 
now running at reduced speed, the changing of this 
signal to a less restrictive indication leads naturally 
up to signal No. 4, which is displaying “ yellow.” 
Owing to its distance from the final red this signal 
does not automatically change on the approach of 
the train but remains at “ yellow.’ Finally on 
passing this latter signal, No. 4 changes from 
“red” to “ yellow ” leading the now slow-moving 
train up to the final red. 

The placing of signals to control movements over 











FIG. 5—THEATRE-SIGN ROUTE INDICATOR 


turnouts, leads naturally on to the much larger 
problem of junction signalling in itself. The term 
‘junction ” is here used not only in relation to 
junction points of definite traffic routes, but also to 
those important locations in a four-track main line 
where facilities are provided for crossing from fast 
to slow lines or vice versa. Numerous examples of 
junctions in this category are to be found on the 
G.W.R. between Paddington and Didcot and on 
the L.M.S8. main line from Euston to the North. 
At all junctions of whatever kind the aim of 
signalling should be to convey to the driver, in as 
concise a manner as possible, and as soon as 
practicable, full information as to the route he is to 
take. With semaphore signalling it used to be 





customary to provide a separate arm for each 
route, the arms being grouped according to the 
geographical disposition of diverging tracks and at 
varying heights corresponding to the relative im- 
portance of each route concerned. At night a 
junction of any size would present an immense 
array of lights. Even before the coming of the day 
colour-light signal some attempt had been made to 
reduce the number of semaphores or lights by the 
use of route indicators, and nowadays the problem 
has resolved itself into two separate entities ; the 
first concerns the approach to large passenger 
stations, where speed is comparatively low and 
where a train may be put into any one of a number 
of platforms ; the second is that of a junction over 
which full-speed running is permitted over at least 
one of the various routes concerned. Approaching 
a station a driver needs to be told the number of 
the platform into which he is being routed, and 
owing to the moderate speed prevailing the figure 
does not require to be read from a great way off ; 
at a fast-running junction a long-range indication 
is needed, and moreover one of so unmistakable a 
kind that its message can be instantly appreciated 
and acted upon the moment it is sighted. 

It is unnecessary to refer in any great detail to 
the experimental work that has been done in the 
past twenty years in developing various forms of 
route indicator, The earlier types mostly included 
slides or stencils which were pulled from their 
normal hidden position on to a viewing ground. 














FIG. 6—SPLITTING SEMAPHORE SIGNALS 


In other variations the characters were incor- 
porated in a roller blind. and yet another type 
included a series of projector units, that which was 
illuminated throwing a character on to a ground- 
glass viewing screen. In all these variations 
trouble was experienced in sighting due to external 
conditions. The projector type varied in effective- 
ness according to the time of day ; the best sighting 
was obtained at twilight, day indication being 
somewhat weak, and the night view, except at 
close range, tending to be confused through a 
degree of dazzle entering into it. The day indica- 
tion too was affected after some time in service ; 
unless the ground-glass screens were very carefully 
and regularly cleaned a slight accumulation of soot 
reduced the effectiveness of the sighting. The 
same disadvantages have also been experienced, 
though to a lesser extent, with indicators having 
roller blinds or sliding plates. 

The most recent development, and one that 
seems likely to be adopted as standard in future in 
this country, is to use what is termed a theatre- 
sign indicator. This consists of a large number of 
small electric lamps arranged on a square display 
ground, Fig. 4 shows the principle of this indi- 
cator, and also how the various figures and letters 
are formed. In Fig. 5, the homogenity of the 
character displayed is strikingly illustrated. The 
selection of the lamps to be illuminated for gach 
route required is accomplished through a pre- 
selector switch of the type used in automatic 
telephone working. 

M 
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For junctions where fast running takes place 
until quite recently it has been almost universal 
practice to use what is termed a splitting signal, 
that is a combination including a separate signal 
for each route, no matter whether colour-lights or 
semaphore arms are used. Figs. 6 and 7 illustrate 








FIG, 7—SPLITTING COLOUR-LIGHT SIGNALS 


this arrangement. The objection to this arrange- 
ment is that at least one red light, or danger arm, 
has to be passed in a full-speed running movement. 
This, of course, is not so serious or confusing as 
having to pick out one’s own particular signal from 
a somewhat overwhelming array of lights or 
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FIG. &—PRINCIPLE OF HKL.LUMINATED DIRECTIONAL SIGN INDICATION 


arms on a long gantry; with colour-light 
signals the trouble arises from the long distances 
at which the signals are sighted. The lens units 
are designed .so as to give a very concentrated 
beam, but seen from a mile away the beams 
from two lights 3ft. from each other tend to con- 


verge ; if one beam is red and the other green a 
first impression of white light is conveyed, and 
unless a driver is thoroughly familiar with the 
phenomenon he may well shut off steam and slow 
dowa until he is near enough to the signal for the 
beams to resolve themselves into their true colours. 
It is only in certain locations of exceptionally long 
sighting that such ambiguities can arise, yet at the 
same time these are the very places where the 
sighting should be beneficial, as giving a driver an 
unusually early indication of the state of the line 
ahead. 

It is to meet the need for a route indicator suit- 
able for fast-running locations that the modern 
illuminated directional sign has been developed. 
The principle of this is illustrated in Fig. 8, and 
Fig. 9 shows an actual application. . In its earliest 
form the sign consisted of a series of tubes of 
orange neon lights, one pointing vertically upwards 
from the signal signifying the straight road ahead. 
But the presence of an orange light immediately 
above a green presented certain ambiguities when 
seen from a distance, and in all recent applications 
the route indicator is not illuminated at all when a 
train is signalled to take the straight road. The 
orange light has also been superseded by a series 
of white lights; in some instances three are used 
and in others five, but the effect when seen from a 
distance is equally satisfactory. This sign, when 
seen from the footplate, gives a highly arrestive 
indication at the actual junction, and used in con- 
junction with four-aspect colour-light signals it can 
give very full information as to the state of the 
line ahead to the driver of an approaching train. 
Taking for purposes of illustration the case of a 
train requiring to be crossed over from the fast to 
the slow line of a four-track system: the first 
warning that reduction of speed is required is given 
by the display of the “ double-yellow ” indication 
at the location next in rear of the actual junction 
signal. To ensure proper observance of the speed 
restriction over the turnout the junction signal will 
be displaying “single-yellow’’ when the driver 
first sights it, but this, if retained unchanged until 
the train had actually passed, would give the im- 
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pression that the next signal after the junction was 
showing “red”; in consequence the driver of a 
heavy train, expecting to be stopped, would crawl 
on. Actually the line might be perfectly clear, 
and in such conditions it can be for the 
junction signal to change from “ single-yellow ” to 








FIG. ILLUMINATED DIRECTIONAL INDICATORS 








“ double-yellow ” on the approach of the train - 
the driver seeing the signal change to a less restric- 
tive indication is encouraged to put on steam ax 
soon as the speed restriction has been observed, 
and the train can be accelerated to its norma! 
running speed as soon as possible afterwards. The 
range of sighting of the directional sign is prac- 
tically equal to that of a colour-light signal, and 
the message conveyed by the two in combination 
is unmistakable. 

As may be gathered from this article there has 
been hitherto in this country a considerable variety 
of apparatus in use in power signalling plants. In 
view of this past experience it is all the more satis- 
factory to note that in the large majority of recent 
schemes practice on all British lines is tending to 
grow more and more alike ; the almost universal! 
adoption, now, of the high-speed directional sign 
is a noteworthy step forward, and may well pave 
the way to the establishment of a standard code of 
signal aspects and route indications. In view of 
the interworking between different railways of 
engine crews, both in war and peace time, such a 
standard code would be of the greatest value. 

(T’o be continued) 








Letters to the Editor 

(We do not hold ourselves responsible for the opinions of our 

correspondents) 

GAS POWER FOR ROAD TRANSPORT 

Sir,—I was interested to read the letier of Mr. 
8. P. Christie in your issue of the 17th inst., concerning 
the above, as I was associated with the design and 
construction of a producer-gas plant, the Parker 
and Bamber, for motor vehicles in 1921. 

The plant described by Mr. Christie was that of 
Colonel D. J. Smith, another successful plant of the 
same date. 

Our plant, though more bulky than that of Colonel 
Smith, had no moving parts except the float feed 
for regulating the supply of water, which, by the way, 
was supplied ‘ raw,” as Mr. Christie puts it, to the 
grate. The fuel was contained in a large hopper, 
freely open to the producer proper, the feed being 
merely by gravity. The refractory lining was in 
the form of a flanged tube, easily replaceable, the 
refractory being a substance known as “ Ferrolite,”’ 
made by a firm at Battersea, who also constructed 
the plants for us. I believe one present-day plant, 
the H. G. 8., has gone one better in dispensing with a 
lining altogether. 

Our most successful fuel and the one we always 
advised was coke from a low temperature carbonisa- 
tion plant (another thing now claimed as new) 
though we also used charcoal (slightly different 
plant), hard foundry coke, and even gas-coke. The 
latter required rather more cleaning of the plant, 
however. 

Our Mr. Parker told me that he ran a 3} H.P. 
Benz car on producer-gas in the ‘nineties, when 
petrol was 6d. a gallon> 

These plants were very successful from a technica! 
point of view. and I believe the reasons for their 
apparent failure were, first, the slight extra trouble 
(lorries themselves were not so trouble free then), 
secondly, the slight falling off in power as the plants 
were used with ordinary low compression petrol 
engines, coupled with a drop in the price of petrol 
and a general slump in trade. 

We claimed, I believe with good justification, 
that our fuel costs, using our most expensive fuel, 
which in those days cost about £4 a ton, were the 
equivalent of petrol at 7d. per gallon. 

As you point out in your very interesting leading 
article on the subject of home-produced fuels in the 
issue of Nov. 10th, the greatest difficulties arise if it 
is desired to use bituminous coal, and any develop- 
ment on those lines would be a great advance. In 
the absence of anything better it seems a pity that 
the steam vehicle has been allowed to disappear 
from the road. 

With regard to this question I heard the other day 
of a farmer who could get as much petrol as he wanted 
for his tractor but was very concerned about coal 
for his steam threshing tackle ! 

GrorrreEY K. Kine, Assoc. M. Inst. C.E. 





Om tn ArGentina.—Rich new oil wells brought into 
production this autumn in the province of Mendoza are 
increasing output in this area of Argentina by more than 
600 per cent. They represent a substantial addition to 
the country’s oil resources and are already giving a yield 
equal to 200,000 tons a year. A further big increase is 
expected from an unusually rich boring which has just 
been made, 
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Export or Moror Cars.—At the end of the forty-first 
week of the current season, Morris Industries Exports, 
Ltd., report an increase of 76-45 per cent. on orders for 
Morris cars from India and Burma, as compared with the 
same period last year. 

MerHang FoR Motor Furei.—The Gas_ Traction 
Development Committee is to study the utilisation of 
gaseous fuels as an alternative to motor spirit. It will 
deal in particular with the supply, development, and 
exploitation of methane in liquid form or under pressure. 
The committee has offices at 35, Great James Street, 
London, W.C.1. 


ProposED NEw JAPANESE Raitway.—According to an 
announcement of the Japanese Ministry of Railways, it 
has been decided to build a new double-track broad- 
gauge line between Tokyo and Shimoniseki at a cost of 
556 million yen. Surveys are to begin next year and 
work will commence in 1942. When completed, the new 
line will permit the 1000 kilometres to be covered in nine 
hours. 


Huce Pneumatic TyREs.—Huge pneumatic tyres 
which weigh more than 2600 lb. each, and are capable of 
carrying a load of 36,000 Ib., are being made in America 
by the Firestone Tire and Rubber Company. Designed 
for use on big earth moving equipment, these tyres are 
over 9ft. in height and 3ft. in width. Their inner tubes 
weight 150 Ib., and the internal working air pressure is 
35 Ib. per square inch. 

Testine Acip Resistant ENAMELS.—A joint committee 
of the Institute of Vitreous Enamellers and the British 
Cast Iron Research Association has evolved a standard 
test for the acid resistance of vitreous enamels. A report 
has been issued on the test which gives a quantitative value 
for the degree of attack of a hot acid solution on an enamel 
surface, e as the amount of material dissolved by 
the acid under standard conditions. 


THE New CarriaGE StoraGE SHED at Swinpon.—The 
Great Western Railway Company has completed a new 
storage shed at Swindon to hold stock built in the shops 
during the winter months, until it is required for holiday 
periods, and summer traffic. This shed is 1800ft. long 
by 122ft. wide, and is ble of holding 265 coaches on 
its 10 tracks. The sar ballding brings the total area of 
the Swindon works up to 326 acres, of which 79 acres are 
roofed 

An Inpian Bripce Scueme.—<As the result of an 
agreement between the Railway Board and the United 
Provinces Government, it is posed to construct a 
roadway over the railway bri at Benares, over the 
River Ganges. The roadway is to be built in conjunction 
with the re-girdering of the existing bridge at a cost of 
Rs.30 lakhs. The road will be 25ft. wide and have two 
4ft. wide footpaths, and its construction will begin 
in 1941-42. 


More L.M.S. Trarmss ror Norta Lonpon.—The 
London, Midland and Scottish Railway Company has 
resumed its weekday train service between Broad Street 
and L.N.E.R. suburban stations; there are now eleven 
morning business-hour services to the city by this route, 
and twelve homeward trains in the evening (mid-day on 
Saturdays). The routes benefiting by this development 
are Broad Street and Gordon Hill, Potters Bar, High 
Barnet, and Alexandra Palace, and the trains stop at all 
L.N.E.R. stations on these lines. In addition, the 
L.M.8. is running about twelve extra trains between 
Broad Bireet:a Sie ay Sarr aeenet iene eae 

treet. 


THe Unirep Srares-Canapa-Ataska Hicoway.— 
Reports by the United States’ members of the Alaska 
International Hi y Commission state that the proposed 
United States-Canada-Alaska highway was a feasible 
project of reasonable cost, but they withheld definite 
recommendations with regard ‘to the route and financing. 
The pe of the State Department said 
construction of between 183 and 275 miles of new road in 
Alaska and about 1000 miles of new road in Canada 
would connect Alaska with the United States highway 
system. It suggested a 2839-mile route from Blaine in 
north-western Washi , through Vancouver, Hazleton, 
on Pc B.C., to Dawson, and thence to Fairbanks, 

laska. 


Gas Propucers ror UsE on VEHICLES.—As recently 
announced in Parliament, a design of producer gas 
generating apparatus suitable fer use with road transport 
vehicles has been developed, and will be made available 
to firms able and willing to undertake manufacture. ill 
enquiries about this a tus should be addressed 
in the first instance to the Director of Fuel Research, 
Fuel Research Station, River Way, Blackwell Lane, 
E. Greenwich, 8.E.10. Firms interested in the possible 
manufacture of the producer should give some indication 
of the manufacturing facilities they have available, and 
the type of work on which they have had previous ex- 
perience. The design in question has been prepared for 
large-scale production involving the use of steel pressings. 

A Mitrrary Ampxipian VEHICLE.—A recent issue of 
The Autocar describes a small amphibian vehicle which 
has been developed by the Dutch military authorities for 
use on dry ground, swamps, or flooded areas. It has an 
overall length of 11}ft., an overall width of 5}{t., and 
overall height of 5ft. 3in. The wheel-base is 8ft. 3in., 
and the weight is 24} cwt. It is capable of travelling at 
speeds as high as 45 m.p.h. in either direction. The 
vehicle is fitted with one or two machine guns, and is 
manned by four men, seated in opposed directions, of 
whom two are drivers, operating in one direction, 
while the other two serve the weapons. The vehicle has 
constant four-wheel drive, but the steering of the two 
axles is entirely independent. Under normal conditions 
the steering of one axle can be locked, but if necessary 
the second steering system can be applied, assuring then 
a ore of maneuvrability unprecedented on normal 
vehicles. In water propulsion is effected by a screw 


propeller driven from a supplementary bevel pinion from 
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Tue Larcest Burtpine.—The main foundations have 
been completed of the “ Palace of the Soviets of the 
U.8.8.R.” which, it is claimed, will be the largest building 
in the world. When finished it will be 1370ft. high, 
and over the building will be a 330ft. high statue. It will 
contain 6000 rooms, including an auditorium seating 
21,000 people. 


Factory InsrgororaTe APPOINTMENTS.—The Home 
Secretary has appointed Mr. H. R. Rogers and Mr. H. 
Topham, at present Superintending Inspectors of Factories, 
to be Deputy Chief Inspectors of Factories as from the 
Ist January next consequent upon the retirement of 
Sir Duncan Wilson, and Mr. T. 8. Taylor, from their 
present posts of Chief and Deputy Chief Inspector. 


New Mines 1n LANARKSHIRE.—Work has been started 
in Lanarkshire on six new small coal mines. The most 
outstanding development is that in a wood at Woodhall, 
Calderbank, where a mine 100 years old is being re- 
opened. Developments are also taking place at South 
Netherburn, where it is hoped to extract splint coal, 
while at Coursington, near Motherwell, it is expected to 
locate a patch of ell coal. 


EMPLOYMENT oF ALIENS.—Applications for special 
permits for the employment of an alien of any class or 
nationality in any place on auxiliary war service covered 
by the Schedule to the Secretary of State’s Order of 
17th November, 1939 (S.R. & O. 1939: No. 1660), should 
be made in writing by the employer or prospective 
employer to the Auxiliary War Service Department, 
Meo No. 666, Parliament Street Branch Office, London, 

-W.T. 


CotoraDo River AQuEDUcT.—Work has been com- 
pleted on the final portion of the Colorado River aqueduct 
with the pouring of the concrete at the west portal of the 
San Jacinto tunnel. Built at a cost of about 200 million 
dollars, this aqueduct between the Colorado River and 
Southern California consists of 92 miles of tunnel, 54-6 
miles of cut-and-cover conduit, 62-5 miles of open lined 
canal, 30 miles of inverted syphons, and 4-5 miles of 
pumping delivery lines, ditch, and reservoirs. It was 

in 1932, and was described in detail in THz ENGINEER 
of March 6th and 13th, 1936. 


PrRoposED PowER GRID IN THE UNITED Srares.—A 
sub-committee of the reconstructed United States National 
Power Policy Committee is considering an elaborate 
omer for the construction of an “ industrial power 
oop ” linking certain public and private systems operating 
in strategic centres in the eastern part of the country. 
It is proposed to link up important centres east of the 
Mississippi, and construct supplementary steam and 
hydro-electric stations at strategic points. The loop or 
grid would connect industrial areas from Birmingham to 
New York as far west as Chicago and Detroit. The cost 
of such a project is estimated at 600 million dollars 


TarrpeD Hotes iv MANGANESE STEEL.—A method of 
producing tapped holes in high-manganese steel castings 
is described by Mr. A. G. White in a recent issue of the 
Machinist. A blind, dovetailed hole, larger than the 
finished tapped size, was first made in the casting by a 
special drill. A mild steel plug raised to white heat 
was then inserted into the hole and hammered, until 


quite cold, to counteract s in the plug ends as a 
result of the cooling. The plug was made enough to 
provide for spreading at the blind end and leave about 


jin. pro at the other. The protruding end was 
then cut off, and the drilling and tapping of the hole done 


in the normal manner as in mild steel. 


ScortisH District (Coat Mrygs) ScHeme.—The Secre- 
tary for Mines announces that after consultation with the 
Associations of Coalowners for the several areas in Scot- 
land he has renominated the Executive Board responsible 
for the administration of the Scottish District (Coal 
Mines) Scheme, 1930, for a further period of twelve months 
from the 24th November, 1939, -with the following 
changes: Mr. D. W. Fyfe vice the late Mr. R. W. Brown 
as a representative of the Coal Owners in the Lanarkshire 
Area. Mr. John C. George vice Mr. R. Kenneth as repre- 
sentative of the Coal Owners in the Ayrshire Area. He 
has also renominated the substitute members of the 
Board for a similar period with the following changes : 
Mr. Gilbert Rowan vice the late Mr. A. Henderson as a 
substitute representative of the Coal Owners in the 
Lothians Area, and Mr. Robert Kenneth vice Mr. John C. 
George as a substitute representative of the Coal Owners 
in the Ayrshire Area. 


Tue Newcomen Socrmty.—From the ‘‘ Newcomen 
Quarterly Bulletin” we learn that for nearly three 
years the Council of the Newcomen Society has been 
desirous of having an American Member as President, 
but so far has not persuaded the senior Vice- President 
in the United States, Mr. Charles Penrose, to agree to 
nomination. However,. the junior Vice-President in 
the United States, Col. C. E. Davies, who acted for 
many years—since 1924 in fact—as Hon. Corr. Sec. 
was nominated for the position, to the great satisfaction 
of the Council, and at the Annual General Meeting on 
November 8th, 1939, he was elected unanimously as 
President for 1939-40. Moreover, correspondence has 
taken place with regard to the need for better organisation 
in the U.S. caused by the growth of the membership, 
where in future the conduct of the American Branches 
will be in the hands of a newly created “ Committee for 
North America.”” The first members will be Mr. Penrose 
and Col. Davies, with Messrs. Lorzee, Cortelyou, Carlton, 
and Dr. Dickerman, the present American Executive 
Committee. The Chairman of the American Newcomen 
Regional Committees in the United States and in 
Canada—there are already 29 such regional bodies—will 
be ex-officio members. It is expected that the Committee 
for North America will function with the Council in 
London for the advancement of all.efforts likely to further 
the work of the Society. Actually the change is little 
more than nominal. All that it does is to revise slightly 
and ise procedure that has worked harmoniously 
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British Overseas Arrways CoRPoRATION.—At the 
first meeting of the British Overseas Airways Corporation, 
Mr. Walter Leslie Runciman was appointed chief executive 
member with the title of director-general. 


SHIPBUILDING IN AMERICA.—A report of the American 
Bureau of Shipping shows that at the end of October last, 
there were 245 ships aggregating 1,184,360 tons gross 
under construction or on order in shipyards of the United 
States. 

Sarerrinc War Casuatties.—Last month 60 ships, 

ti 258,807 register tons were lost as a 
result of the war. The total losses since the outbreak of 
hostilities amounted to 155 ships of 628,044 tons, of which 
83 of 317,167 tons were British. The British ships lost 
last month totalled thirty of 89,707 tons. 


Ministry or Sxrppinc REpPRESENTATIVES.—The 
Minister of Shipping has appointed the following repre- 
sentatives :—Sir Ashley Sparkes, United States; Sir 
Henry Barker, Egypt ; Sir George Campbell, India and 

; Sir Robert Burton-Chadwick, Argentina and 
Uruguay; Sir Alexander:M. Campbell, South Africa ; 
and Sir Edward W. Beatty, Dominion of Canada. 


Licgur Attoys 1n Suip ConsTRUCTION.—A saving -in 
weight of about 27 tons has been effected in the con- 
struction of the superstructure of the new Danish built 
motor cargo liner “ Fernplant” by the use of an 
aluminium alloy. All the upper deck houses are made of 
the alloy, which is specially resistant to the action of sea 
water, and the magnetic effect on the compass is reduced 
to a minimum. 

ProposeD RE-oPENING oF CarIRD SuHipyarp.—The 
Minister of Shipping was recently asked-in the House of 
Commons if, in view of the shortage of shipping, he 
would consider requisitioning of the Caird shipyard at 
Greenock. He stated in replay that the yard had been 
completely dismantled, and its re-opening would involve 
considerable expenditure. He had been advised that, 
owing to the demands already made on shipyard labour in 
the Clyde area, there would not be skilled labour available 
to man the yard. 

COMMITTEE FOR THE ORGANISATION OF LinEeRs.—In 
order to assist the Ministry of Shipping in dealing with the 
programme of imports to be carried by the regular British 
shipping lines, and to secure the most advantageous use 
of ir space, the Minister of Shipping has appointed 
Mr. T. Harrison Hughes as head of a special branch of the 
Ministry. A committee has been formed, under his 
chairmanship, consisting of, the following members :— 
Sir Percy Bates, Bart., Mr. Stanley Barr, Mr. C. J. Cowan, 
Sir William Currie, Mr. Irvine Geddes, Mr. H. 8. Holden, 
Lord Rotherwick, and Mr. W. C. Warwick. 


Tue Unrrep States Freet.—The annual report of the 
acting Secretary of the United States Navy, shows that 
the fleet during the past year comprised 15 battleships, 
3 of which were under reduced commission; 18 heavy 
and a similar number of light cruisers; 121 destroyers 
and light minelayers; 58 submarines ; and 5 aircraft 
carriers and auxiliaries. These include as newly in 
commission 1 heavy and 3 light cruisers, 8 destroyers, 
4 submarines, 2 aircraft carriers, and 1 oil tanker. On 
July 1st, 105 vessels were under construction, of which 80 
are combat ships. These include 8 battleships of 35,000 
tons, to which will be added 2 of 45,000 tons, 2 aircraft 
carriers, 5 light cruisers, 20 submarines, 42 destroyers, 
3 submarine chasers, and a number of tenders, minelayers, 
and minesweeping tugs. 

Argcrarr Companies’ Procress.—At the annual 
meeting of Boulton Paul Aircraft, Lord Gorell, the chair- 
man, said in the course of his speech that in one important 
branch of the business, which was making armament for 
aircraft, the company had particular reason to be well 
satisfied with the results of development work. The high 
technical quality of their products had already been 
demonstrated, and a part of the company’s expansion 
was in that field. Lord Aberconway at the annual meeting 
of Westland Aircraft, Ltd., said during the year the 
company had installed much additional plant and equip- 
ment to meet increasing demands. The great increase 
in output was being achieved by a widely organised 
system of sub-contracting and by the more rapid flow of 
work through the company’s own shops. 


Mersey Dock Trarric.—The accounts of the Mersey 
Docks and Harbour Board for the year ended July Ist 
last, showed that the total tonnage to the Mersey was 
21,724,050, and the tonnage entering the Board’s docks 
was 16,608,819. In his annual statement, Sir Richard D. 
Holt, the chairman, said that during the year the estate 
had been kept in good repair, but no new work of any 
importance had been brought into commission. The 
new entrance to the Waterloo Dock was making good 
rogress at the rate anticipated. The sea channels had 
BN well maintained, and the training banks continued 
in accordance with the approved scheme, which continued 
to show every sign of producing the anticipated result. 
That work had been discontinued since the out-break of 
war, but the channels would be maintained in good 
navigable condition. 
Royat AusTraLian Arr Force SQUADRON IN GREAT 
Brrratx.—Before the war, the Commonwealth Govern- 
ment of Australia placed an order in this country for large 
Sunderland flying boats. Most of these aircraft have been 
delivered and are stationed at a base - fe. Cates 
Kingdom. They are manned b: rsonnel of the Roya 
Australian Air Poses who had Fas sent to the United 
Kingdom for the purpose of flying them to Australia. 
When war broke out, the Commonwealth Government 
promptly placed these aircraft and their crews at the 
disposal of the United Kingdom Government. The 
remaining aircraft are now being delivered, and additional 
Australian personnel will shortly be arriving in this 
country to man them. The intention of the Common- 
wealth Government is that a full Royal Australian Air 
Force squadron shall then be formed for immediate 
reconnaissance duties in co-operation with the Royal Air 
Force. The complete squadron will be ready for active 








one of two interposed differentials between the oscillati 
half axles. The wheels serve as rudders. = 





for the past few years, and the change—if it be a change— 
is cordially endorsed by the Council. 


service with Coastal Command early in the New Year. 
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FIG. 4—-UNLOADING END OF ROPEWAY 


FIG. 3.—SHORE END OF ROPEWAY 
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UNIVERSITIES AND TECHNICAL COLLEGES 


Tue address, reprinted at considerable length 
elsewhere in this issue, of Professor 8. Parker 
Smith to the Scottish Centre of the Institution of 
Electrical Engineers, was no doubt prepared 
primarily for an electrical audience, but it is only 
reasonable to suppose that the author meant his 
principal remarks to be generally applicable to all 
branches of the engineering profession. They 
were devoted, in the main, to a criticism of existing 
engineering educational methods and to a state- 
ment of the manner in which, in the author’s 
opinion, improvements might be effected. It is 
to be regretted that the address was a “ chairman’s 
address”” and that the cireumstances of the 
moment prevented its delivery before a live 
audience. Had it been otherwise, it would 
doubtlessly have been subjected to desirable 
criticism. It raises a very contentious issue— 
the relative merits of universities and technical 
colleges as centres of. engineering instruction— 
and, having decided in favour of the colleges, 
proposes that the universities should cease to 
provide facilities for such instruction, and should 
hand over their work and responsibilities in that 
department to the technical colleges. Professor 
Parker Smith asks us to take a broad view of 
“the desirability of concentrating technical work 
in one institution” and not to allow vested 
interests to distort our outlook. While we fully 
agree that “vested interests” should not be 
allowed to enter into a discussion of the subject, 
we would emphasise the fact that such interests 
are not necessarily to be found solely on the side 
of the universities. They are just as likely to be 
present in at least equal force on the side of the 
technical colleges. Any impression to the contrary 
which Professor Parker Smith’s remarks may seem 
to convey is no doubt unintentional. 

In support of his thesis, Professor Parker Smith 
addresses arguments which would seem to be just 
as applicable to the opposition case as to his own. 
If a four-year Honours course at a university is 
undesirable because it is too long, and because the 
majority of students are not of Honours standard, 
it is equally undesirable on the same grounds at a 
technical college. If the expedient of awarding a 
consolatory ‘“‘ Pass *” degree—or diploma—to those 
who fail to reach “Honours” standard. is un- 
desirable at a university, it is equally undesirable 
at a technical college. If the alternative plan of 
running, side-by-side, a four-year ‘ Honours ” 
course and a three-year “ Pass”’ course places an 
undue tax on the staff, equipment, and finances of a 
university, why should it be otherwise in the case 
of a technical college ? Professor Parker Smith, 
we think, admits more than he intended when he 
says that, following the transfer of engineering 
students from the university to the college, “the 
resultant strengthening of the college would 
justify increased equipment and a more expert 
staff.” Generally speaking, he says, an engineering 
course at a university is a heavy drain on university 
funds, and the cost per student is out of all pro- 
portion to the cost per student in the departments 
of arts and science. This statement can be 
accepted as true as regards arts students, but we 
would like to see it substantiated by official 
figures as regards science students, that is to say, 
students of chemistry, physics, geology, and other 
sciences who are not aiming at becoming engineers. 
The omission of medical students from the com- 
parison is significant ; that the cost to the university 
per student in the engineering faculty is greater than 
the corresponding cost in the medical faculty seems 
most doubtfyl. In any event the universities are 
not commercial bodies. If they were, many of the 
educational facilities which they provide would be 
brought very promptly to an end, on the ground 
that they were unprofitable to the university. 
Moreover, if the cost per student has anything at 
all to do with the subject at issue, Professor Parker 
Smith ought to tell us to what extent and why it 
differs as between a university and a technical 
college. If it does differ, is it because the technical 
college has a less expensive equipment and staff 
than a university, or because, for the same ex- 
penditure on equipment and staff, it manages 








somehow to train a larger number of students ? 


The first alternative is certainly not an argument 
in favour of transferring students from the uni- 
versities to the colleges. The second appears to 
us to be quite a strong argument against the 
proposal, 

In a rhetorical passage of the address, Professor 
Parker Smith asks “Were not universities founded 
for educating practitioners in theology, law, and 
medicine rather than for providing a_ liberal 
education ?’’ Here we seem to have the key to the 
thought inspiring much of his address. History 
does not give the answer to Professor Parker 
Smith’s question which he expects. The old 
universities, Oxford, Cambridge, Dublin, St. 
Andrew’s, Glasgow, Aberdeen, and Edinburgh 
were definitely founded for the purpose of providing 
a liberal education, and there are many people 
who to-day regret that they at various dates have 
departed from the old idea to the extent of pro- 
viding educational courses for the specific pro- 
fessions, with a concentration on technicalities 
rather than upon culture. Something of the 
historical spirit still lingers on, however, even in 
the faculty of engineering. The friendly inter- 
course of engineering students with the students 
of the other faculties, the very fact that they are 
members of an institution of which engineering is 
only one of the many branches of learning which 
it cultivates, has a stimulating and mind-widening 
effect, and is perhaps one of the strongest reasons 
why engineers should continue to enjoy the 
opportunity of studying at a university, and not be 
segregated entirely with their fellows. Professor 
Parker Smith truly says that specialisation during 
the period of a young engineer’s studies is un- 
desirable, that most employers want men who have 
been trained in the principles of engineering science 
on broad general lines. He might have added, 
but did not add, that most employers seeking 
candidates intended ultimately for positions of 
responsibility, place character and culture on at 
least as high a plane as technical knowiedge, and 
that in these days it is regrettably easy to obtain 
the knowledge without the character. Any pro- 
posal which would be likely, even in a small degree, 
to increase their difficulties in that respect would, 
we are certain, meet with their disapproval and 
discouragement. 


Dust Emission at Sea 


In recent years considerable comment has been 
made on the emission pf grit and oil particles from 
the funnels of oil-fired steamers. It is particularly 
objectionable aboard passenger ships, especially 
when sailing with a following wind, owing to the 
discomfort caused to passengers on the upper 
decks. The particles discharged come under two 
distinct categories—unburnable ash, and particles 
of “solid ” or alternatively semi-burnt oil which 
have passed from the furnaces through the boiler 
system and thence to atmosphere. With medium- 
rated boilers with a considerable amount of brick- 
lining in the furnaces, the unburnt factor is 
negligible, and ash particles give little cause for 
complaint; for medium-rated boilers and furnaces 
having low gas velocities, little dust finds its way 
to the funnel, except, of course, when the soot 
blowing equipment is in action. This latter 
function is invariably performed at night, prefer- 
ably when the wind is favourable, to avoid deck 
deposits. : 

The more recent employment of lower grade 
boiler oil has naturally increased the total ash 
content, and the increase in boiler and furnace 
ratings to reduce the size and cost of modern 
boiler installations generally, has brought in its 
train higher heat transmission rates, accompanied 
by increased gas velocities through the banks of 
heating surface, and consequential increase in 
dust-carrying capacity of the gases. Ordinary dry 
grit as ash can be dealt with by dry grit catchers, 
but this type of apparatus is ineffective for dealing 
with the oil “‘ blobs” which are the real cause of 
complaints. The result is that ships have been 
fitted with wet washing plants, and these have in 
many cases met with considerable success. Limits 
of space and weight, however, definitely curtail 
the size of such equipments, hence it is really 
essential to get down to a bedrock way of dealing 








with this problem by studying the matter at the 
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furnaces themselves. It should be remarked that 
in modern high-rated installations in order to 
avoid excessive furnace maintenance costs in 
brickwork, the percentage of the latter is being 
cut down more and more, and many high-rated 
marine boilers now have a very large proportion 
of their furnace boundaries water cooled ; in fact, 
in certain cases the furnaces are practically 100 per 
cent. water-wall. The problem, therefore, resolves 
itself fundamentally into the study of combustion 
conditions, and must be cured at the burners 
themselves. It is a relatively simple matter to fit 
oil burners of any design to a boiler front, especially 
when low furnace ratings are being dealt with. 
But, as furnace ratings increase, it becomes a more 
and more difficult technical problem to instal the 
correct design and size of burner unit for each 
individual case, in order to ensure that the burners 
shall function effectively. The shape and volume 
of the furnace, the percentage of cool surface 
exposed, and the proximity of the burners to the 
cool surface itself are all relevant factors, and the 
best of burners incorrectly applied will give un- 
satisfactory results. Again, as a general rule, the 
hotter the furnace, the larger may be the unit size 
of burner and its corresponding opening into the 
furnace for a given combustion efficiency. The 
higher the degree of air preheat, the hotter the 


furnace and the easier it is to operate effectively 
large unit burners. Conversely, with colder 
furnaces, the more necessary it is to arrange a 
multiplicity of relatively small burners to ensure 
rapid and efficient combustion conditions, and this 
same remark applies as the size of furnace for a 
given heat output diminishes. 

The real essence of correct burner design and 
setting is to ensure rapid intimate molecular mixing 
of air and oil spray, so that combustion is com- 
pleted before contact takes place between cooling 
surface and the flame itself. To obtain high out- 
puts from small burners necessitates high air 
speeds across the burner tips to give rapid mixing, 
Again, the fineness of the oil spray is extremely 
important in this quest for quick molecular con- 
tact between fuel and air, and makes it necessary 
to use high oil pressures on all highly-rated oil- 
burning equipment. Some oil burners work at 
pressures as high as 250/300 lb. per square inch to 
ensure optimum results, although 150/250 Ib. 
represents the more common range. Lastly, 
another important factor is correct oil tempera- 
ture; the exact figure to work to depends on a 
multiplicity of factors, but all modern oil-burning 
equipment incorporates suitably designed heaters 
for dealing effectively with this aspect of the oil- 





burning problem. 
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Mathematics Applied to Electrical Engineering. By 
A. G. Warren, M.Se., M.ILE.E., F. Inst. P. 
London : 1939. Chapman and Hall. Price 15s. 
net. 

Ir was a time-honoured tradition of the engineer 

in this country that mathematics, except it were 

of the rather elementary kind, was a negligible 
factor in engineering practice—and that tradition 
is dying hard. But the undisputed commercial 
benefits accruing from engineering research have 
gone a very long way indeed to overcome this 
traditional prejudice against mathematics in 
engineering training. Particularly is this the 
case in the electrical engineering sphere where, 
ever since the victory of alternating over direct 
current in the “eighties” of last century, mathe- 

matics has become more and more important as a 

dynamic factor in the development of the art. 

What does the present-d#y engineer demand of 
his mathematics? Where the mathematician 
will call for simplicity of statement, clarity of 
method, and elegance in developmental treatment, 
the engineer demands, above all, facility of applica- 
tion. Mathematics to the engineer is essentially 
a tool enabling him to attack fresh problems and, 
perhaps, to solve old ones in a new way that will 
lead to a better understanding of the principles 
involved. He must judge mathematics by its 
applicability. It is this consideration which the 
author has kept continuously in mind when plan- 
ning Mathematics Applied to Electrical Engineering. 
The result is a book of undoubted value to the 
electrical engineer who wishes to become au fait 
with the theoretical background to the many 
practical problems whose solution is part and 
parcel of his training. 

Mr. Warren’s monograph falls approximately 
into three broad divisions. The first of these 
covers four chapters which are devoted to a resumé 
of the more elementary mathematics which the 
modern engineer, should know almost by heart. 
Starting with an introductory chapter on com- 
plex numbers, the exponential and logarithmic 
series, and the hyperbolic functions of real and 
complex angles, the author refreshes our know- 
ledge of the infinitesimal calculus by easy steps ; 
the principles of differentiation and integration, 
the methods and results of, differentiation, and 
those of integration. The next division, which 
separates these early chapters from the more 
advanced mathematical material forming the bulk 
of the work, comprises three chapters on electrical 
theory. The first presents a survey of the electro- 
static, magnetic, and electro-magnetic relations 
constituting the very foundations of electrical 
engineering technique. The second applies the 


earlier mathematics to the solution of fundamental 
electrical problems, whilst the third discusses 
harmonic and vector quantities and the method 
of symmetrical components. 


The last division, occupying the remaining 
two-thirds of the book, covers a wide and 
fruitful field. Chapters on partial differentiation, 
further methods of integration, and the simpler 
differential equations lead to a discussion of 
more general operational methods, followed by 
two valuable chapters of examples involving. 
single and simultaneous linear differential equa- 
tions, and two further chapters on homogeneous 
and second-order differential equations and the 
solution of such equations in the form of series. 
In this manner the way is prepared for the next 
two chapters on Bessel functions, discussing firstly 
their development and secondly their application 
to specific electrical engineering problems. The 
last four chapters of the book are in turn devoted 
to partial differential equations and their applica- 
tion, Fourier’s series and harmonic analysis, 
Heaviside’s operational calculus, and conjugate 
functions. 

The author's long experience of engineering 
education is reflected in the easy style and lucid 
exposition which characterises his treatment of an 
avowedly difficult subject. Only the essential 
mathematics is presented, and that in a felicitous 
manner which leads naturally to the engineering 
application. Altogether, the editor of the series of 
monographs of which this book forms a unit is to be 
congratulated upon his choice for Volume IX. For 
Mr. Warren’s book is a most welcome and useful 
contribution to engineering literature, and merits 
a leading place on the thoughtful electrical engi- 
neer’s bookshelf. 


Fire. By Major C. C. B. Morris, C.B.E., M.C., 
' M.I. Mech. E. London: Blackie and Son, Ltd, 
Price 12s. 6d. net. 


Fire is one of the common grounds of interest 
upon which all men meet be they scientists, 
technicians, or uninitiated onlookers. In the 
history of all cities great and small may be 
found the traces of disasters caused by this 
servant of man which, when beyond control, 
becomes such a terrible master, and it is in- 
teresting to recall that many of- the earliest 
inventions in engineering were connected with 
the pumping of water for fire fighting in great 
cities and with fire engines. In the course of 
centuries, the whole subject has ceaselessly 
developed, and the prevention, control, detection, 
and extinction of fires has become an important 
branch of engineering. 

There are few people more qualified to write 
upon the subject than Major Morris, who was 
a member of the London Fire Brigade for thirty 
years, and who, in the latter years of his service 
as Chief Officer, played an important part in the 
present organisation of the Brigade. He has 





written this book in an interesting and easily 





understood manner for the man-in-the-street, 
although all engineers and technicians who 
remember his paper before the Institution of 
Mechanical Engineers in 1937 will find it enter- 
taining and not a little illuminating. It contains 
a considerable number of personal experiences 
and, at times, expresses strong opinions on certain 
subjects which hitherto Major Morris, as a Chief 
Officer, was prevented from venting. 

Its early chapters deal with the history and 
organisation of the London Fire Brigade, and 
include an interesting account of the author’s 
part in the Sidney Street siege. In one of these 
chapters, entitled ‘“‘ Brigade Call,’’ there is given an 
amusing account of fighting a fire in a hop ware- 
house, and the reader is left as disappointed as 
the author that there was no later opportunity of 
trying out a theory of letting such a fire burn 
itself out. If there had been, there is no doubt 
that Major Morris would have certainly had another 
excellent chapter to add to this interesting book. 
In dealing with shipboard fires a strong criticism 
is made with regard to the attitude of shipowners 
and the Board of Trade in ignoring the assistance 
of experienced fire officers when laying down the 
conditions for the protection and the equipment 
of ships with fire fighting plant. In this chapter 
there is also expressed disapproval of the large 
petrol tank wagons permitted in the streets of 
London, both in regard to their construction and 
large capacity. 

The Crystal Palace fire is vividly described and 
gives the reader a good impression of the difficulties 
experienced by a responsible officer in the face 
of a vast number of uncontrolled spe>tators, 
coupled with an extensive traffic congestion. 

Under the heading “‘ Special Services ” a few of 
the less common and frequently more arduous 
duties of a fireman are enumerated, and the author 
includes one good story against himself. This 
chapter is supplemented by one on escape and 
rescue work, which includes many hints made the 
more valuable by their having been found and 
tried by experience. The Government fire training 
scheme authorised under the Fire Brigade Act, 
1938, is favourably commented upon, and the 
author leaves no doubt that the establishment of a 
National Training Centre will have a splendid 
influence upon the standing of the profession. 
Attention is drawn to the disadvantage under 
which this profession works owing to its not having 
a central body to legislate for its needs. 

In the above, we have selected only a few points 
from various parts of the book, for to do it full 
justice would take considerable space. To those to 
whom the thrill of a fire bell is an irresistible 
magnet—and their number is legion—the book can 
be recommended as well worth reading, both from 
its educational aspect and its entertainment value. 





Reinforced Concrete Bridges. By the late F. W. 
Taytor, 8. E. THompson, and E. SmuLskI. 
New York: John Wiley and Sons, Inc. 
London: Chapman and Hall, Ltd. 1939. 
Price 32s. 6d. 

THE new angle from which this book is written 

may be summed up by one of the sub-headings of 


‘the introductory chapter “Selection of Type of 


Bridge.” Among the varied duties of the civil 
engineer one of the most interesting is the out- 
lining of the scheme, and in eleven chapters out 
of sixteen the authors give outline descriptions of 
various types of reinforced concrete bridges, 
together with examples from actual practice. 

The brief introduction is followed by specifica- 
tions of clearances, live loads, and impact allow- 
ances. The highway. loadings given are those 
agreed by the American Association of State 
Highway Officials, the heaviest loading being a 
train of trucks with axle loads of 4 and 16 
American tons preceded and followed by others of 
3 and 12 tons, with 14ft. wheel bases and 30ft. 
spaces between the rear axle of one truck and the 
leading axle of the following truck. In the 
British Ministry of Transport’s standard train the 
wheel bases and intermediate s are all 10ft., 
and the axle loads 5} tons and 15 tons, preceded 
or followed by others all of 63 tons. For loaded 
lengths greater than 60ft. the authors recommend 
equivalent loadings, the heaviest of which con- 
sists of a uniformly distributed load of 64 Ib. per 
square foot, plus a concentrated load of 1800 lb. 
per foot width for bending and 2600 lb. per foot 
width for shear. The uniformly distributed load 
is marked in error in one of the figures as 640 lb. 
per square foot, but this should evidently read 
640 Ib. per lineal foot of l0ft. traffic lane. This 
very light loading may be still further reduced for 
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bridge members carrying or helping to carry more 
than two lanes of traffic. The authors consider 
these loadings satisfactory for ordinary country 
roads, but recommend that for bridges. near large 
cities and industrial centres the 30ft. spaces should 
be reduced to 19ft. Another very interesting 
point treated in this chapter is the distribution of 
a concentrated load over an effective width of 
simply supported concrete slab equal to 72 per 
cent. of the span, under favourable circumstances, 
plus the tyre width, a result in close agreement 
with the figures given in other American text- 
books. Formule for concentrated truck loads, 
relating to bending moments and shear values, 
are given in the third of the opening chapters. 
Results only are recorded without any inter- 
mediate steps and in a form to make rapid calcula- 
tions suitable for a preliminary design rather than 
for final details. 

The classification of the types of bridge described 
falls, roughly speaking, into two groups, those 
which are statically determinate and those which 
are not. In the first group are slab bridges, deck 
bridges, through bridges, and cantilever bridges, 
each type considered in a separate chapter. The 
examples from practice of slab bridges are chiefly 
pre-cast slab units for railway under-bridges, 
those of the Canadian National Railways reaching 
a maximum weight of 26 tons each. Two types 
of deck girder bridge are considered, those with 
longitudinal girders and slab and those consisting 
of girders, floor beams, and slab, and a large pro- 
portion of this chapter relates to bending moments 
and shear in one-way and two-way slabs. The 
chapter on through bridges comprises a numerical 
example of the brief outline design of a bridge of 
this type and two examples from practice, in both 
of which the main girders have open webs, without 
diagonals, over the middle portion of the span. 
There are seven fine examples of cantilever 
bridges, some just simple spans with concealed 
counterweighted cantilevers, and others with 
several openings of cantilever spans alternating 
with suspended spans. 

After a descriptive chapter on continuous girder 
and multi-span frame bridges, illustrated with ten 
excellent examples from practice, the authors 
proceed to discuss bridges of these types in some 
detail in the following six chapters. The first, 
“ Design of Continuous Girders of Equal Span,” 
includes bending moment and shear diagrams for 
two-, three-, and four-span bridges, both for dead 
load and for live load. In the case of continuous 
girders of unequal span or variable section the 
fixed point method is used, the fixed points being 
points of contraflexure in unloaded spans when 
only one span is loaded. Formule are given to 
determine these points, but no explanation is given 
as to how they are derived. The same method is 
used for designing multi-span frame bridges, with 
the addition of ratios of transference determining 
the proportion of negative bending moment trans- 
ferred to an adjoining girder, the remainder being 
transferred to the support. For one- and two- 
span frames, loaded by unsymmetrical vertical 
loadings, these approximate results require cor- 
rections which are treated in a subsequent chapter. 
For flat slab bridges supported on columns with- 
out beams several type sections are given, together 
with rules for determining bending moments much 
on the same lines as those given in the British 
Building Research Board’s Code of Practice. 
Various details such as expansion joints, bearings, 
drainage, railings, reinforcement details, &c., are 
considered in the last chapter but one, and abut- 
ments, piers, and foundation details in the final 
chapter. This well-packed note-book of reinforced 
concrete girder bridge design, for arched bridges 
are not dealt with, comprises 456 pages and 187 
illustrations. 


The Theory and Practice of Reinforced Concrete. 
By C. W. Dunnam. London: McGraw-Hill 
Publishing Company, Ltd. 1939. Price 25s. 


THE author of this commendable book, and some 
of those who have assisted to compile it, are 
connected with the Port of New York Authority, 
but dock and harbour works find no place in its 
500 pages. In Chapter I, Mr. W. B. Sinnickson, 
engineer of tests to the Authority, contributes 
a remarkably complete monograph on the pro- 
perties and modern manufacture of concrete. 
The next six chapters, ably fulfilling the author’s 
declared purpose of providing an elementary course 
in the design of reinforced concrete, refer to bending 
stresses, bond, shearing stresses, composite beams, 
columns, and combined bending and direct stress. 


stresses in simple beams, but the transformed sec- 
tion method is used for tee-beams; beams. with 
compression reinforcement, and all irregular sec- 


tions. This consists in replacing the areas of 
steel by equal areas of concrete multiplied by the 
modular ratio. It is an excellent method for the 
analysis of given sections, but not so convenient 
for the trial and error methods which must in- 
evitably be used in actual design. In considerin 
bond stress, permissible stresses of 125 and 150 Ib. 
per square inch are quoted and applied to the 
surface of the hooked end as well as to that of the 
straight length of bar. In British practice it 
was usual to allow only as high a value as 100 Ib. 
per square inch on the surface of the straight length 
of bar, provided that this terminated in a standard 
hooked end, but modern British practice is now 
allowing higher values. Shear stresses are studied 
by means of the lattice girder method, but the 
condition of stress in the turned-up bars is not very 
clearly defined, and the author expresses the view 
that far more experimental data are required in 
this connection. The short chapter on composite 
beams refers to rolled steel joists embedded in 
concrete, and then follow two chapters on column 
formule and combined bending and direct stress. 
Circular sections are mostly considered and, in 
consequence, the formule become very complicated. 
The remainder of the book, intended for the 
practising engineer, and for the use of students 
in an advanced course, contains chapters on 
retaining walls, foundations, miscellaneous struc- 
tures, rigid frames and building frames, arches, 
architectural considerations, and practical details. 
The pressure on retaining walls is computed on 
the basis of Coulomb’s theory, which facilitates 
the inclusion of the effect of earth surcharge, 
and in the principal example considered, the over- 
turning moment is increased by 37 per cent. 
by the addition of water and ice pressure, and a 
factor of safety of 2 is adopted, in the sense 
that twice the overturning moment will not cause 
a dangerous toe pressure. Permissible earth 
pressures are specified and not calculated by 
Rankine’s or other theory. Similarly, in the 
chapter on foundations, safe pressures are not 
computed by any of the modern methods. Column 
footings and bridge abutments are the principal 
examples of foundations considered in this chapter. 
Miscellaneous structures refer chiefly to one-way 
and two-way slabs and flat slabs supported on 
columns without beams. The effects of con- 
centrated and distributed loads are considered, 
the moments due to the former being computed 
from data prepared by Dr. H. M. Westergaard. 
This question of the effect of concentrated loads 
on slabs has assumed a new importance in recent 
times, in connection with the design of incendiary 
bomb-proof reinforced concrete roofs. The blow 
struck by the falling bomb is an actual point 
load, and the curious anomaly arises of a constant 
maximum bending moment per unit width for 
all spans, because the bending moment. varies 
directly with the span, and the effective width of 
distribution also varies directly with the span, 
and these two variables cancel out. In actual 
fact the anomaly extends still further, because with 
longer and more elastic spans the force of the 
blow is less, so that live load bending moments 
per unit of width are actually less for longer spans 
than for shorter spans. 
Rigid frames are analysed by the method of 
work and by moment distribution. These analyses 
fill two long chapters separated by another on 
arches, the stresses in which are also investigated 
by the method of work. The method of work is 
very laborious and complicated, and that of 
moment distribution not very much less so, and 
we are left with the impression that the author’s 
expressed hope of teaching the reader to visualise 
how each part of a structure acts would have been 
more successfully achieved by adopting simpler 
methods. The chapter on architectural considera- 
tions provides pleasing examples of a building, a 
bridge, and a retaining wall, and useful appendices 
summarise approximate and accurate formule 
for rigid frames. 
The subject matter is illustrated with 317 
figures and about 140 problems, but there are very 
few squared paper diagrams, and none at all in 
connection with elementary reinforced concrete 
design. Most books on this subject err on the 
other side, and are filled with graphs which 
become more and more complicated. Neverthe- 
less, an elementary set of diagrams is extremely 
useful in making the first selection of a design, 
which can afterwards be examined in detail by 
more exact methods, such as the author’s trans- 





The usual formule are developed for bending 





Obituary 





ENGINEER-CAPTAIN H. R. TEED, R.N. 
(Ret.) 
At St. Stephen’s Club where engineers fore- 
gather, no man was better known or better loved 
than Captain Teed, whose death on November 


5 | 28th we have with sorrow to record. He might be 


described as a Naval Engineer of the old school, 
for his memory of the fleet went back ever so many 
years, and he had known wooden ships and paddle 
ships, trunk engines, and vast low pressure boilers. 
In fact he had seen the modern steam navy grow 
up. Even after he retired he kept in close touch 
with it for he was naval representative for W. H. 
Allen, Sons and Co., Ltd., for many years, and had 
much to do with the auxiliaries of many British 
and foreign ships. He was, as the saying goes, no 
longer young, his health was not good, and for the 
last year or two he was little seen in London, but 
before that he was here, there, and everywhere, and 
wherever he went he found friends or made them. 





Sixty Years Ago 


TRONCLADS IN ACTION 


In our_issue of December 12th, 1879, we gave 
some particulars of what we described as “‘ one of the 
first instances of a sea fight between ironclad ships.” 
The engagement occurred in the war between Chile 
and Peru. At 3.30 a.m. on October 8th, 1879, 
the Peruvian ironclad ‘“‘ Huascar”’ and a consort, 
the “‘ Union,’ were sighted off Antofagasta, in 
Chile, by a Chilean division, consisting of the iron- 
clad “‘ Blanco Encalada,”’ the corvette “ Covadonga ” 
and the transport “‘ Matias Cousino.” The Peruvian 
ships made off north, and were pursued by the 
Chilean. The “Union” drew ahead and escaped, 
and the action appeared to be settling down to a 
chase of the ‘‘ Huascar ’’ by the “‘ Blanco Encalada.”’ 
The Peruvian ship might have escaped, but for the 
fact that at 9.20 a.m. a second Chiiean squadron, 
consisting of the “‘ Admirante Cochrane ”—a sister 
ship of the “Blanco Encalada’’—the corvette 
“‘ O'Higgins,” and the armed transport “Loa” 
appeared from the west. The “O'Higgins” and 
‘““Loa”’ turned northwards in pursuit of the fleeing 
‘‘ Union,” while the ‘Cochrane’ continued. east- 
wards to cut off and engage the “ Huascar.”” That 
vessel opened fire on her enemy at a range of 2800 
yards, and a little later the “‘ Cochrane ”’ retaliated at a 
range of 2000 yards. When the range had narrowed 
to 600 yards, a shell from the ‘“‘ Cochrane’ burst in 
the turret of the “ Huascar,” killing the second in 
command and the crews of both guns. Fresh crews 
were sent to man the turret, but a second shot again 
wrought havoc among them. Another shot struck 
the conning tower, killing the Rear-Admiral and the 
third in command, and wrecking the fighting wheel. 
The “‘Huascar” was now almost unmanageable. 
At 10.10 a.m. the “ Blanco” arrived on the scene, 
and took the Peruvian ship between two fires. The 
range narrowed to less than 50 yards, and the 
Chileans opened fire on the ‘“‘ Huascar ”’ with their 
Nordenfelt mitrailleurs and small arms. This fire 
kept the Peruvian crew below. The officer in com- 
mand of the ‘“ Huascar” ordered her to be sunk, 
but only a few of the sea valves could be opened. He 
then ordered the ship to be blown up, but the gunner 
with a revolver in his hand threatened to shoot 
anyone who approached the magazine. The ship 
was now on fire in the forecastle. At this desperate 
stage, two of the crew of a prize, captured by the 
‘“‘ Huascar ”’ a few days previously, ran on deck with 
a towel tied to a broom handle. At 10.55, the 
Chilean ships ceased firing, and the “ Huascar ” 
hauled down her flag. With her upper works torn 
to pieces, her smoke stack and conning towers 
demolished, and great holes in her side armour, the 
‘“ Huascar”’ was taken to port by her captors. 
They buried 31 of her men at Mexillones, and 
took 148 prisoners. Thirty-seven of her crew were 
unaccounted for. It was a gallant fight on the part 
of the ‘“‘ Huascar.”’ Naval circles the world over 
drew several lessons from it. The action was main- 
tained by the Peruvian vessel in spite of the fact that 
she had only two 300-pounder guns to oppose to 
six of the same size in each of her opponents. These 
two guns were, however, mounted in a turret, whereas 
the armament of the Chilean ships was broadsides. 
The undoing of the ‘“ Huascar’’ was undoubtedly 
her armour, which was only 4}in. thick, as compared 
with 9in. on her opponents. 





H.M.S. “ Betrast’’? Damacep.—On November 2ist. 


H.M.S. “ Belfast > was damaged by a mine or torpedo in 
the vicinity of May Island in the Firth of Forth. This 
cruiser was completed in 1938 and has a length overall of 
613ft. 6in. with a beam of 63ft., her displacement being 





formed section method, 


10,000 tons. 
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in the centre of Fig. 1, by way of a conveyor from 
* © the top of the cliff. From this plant the pyrites is 
A Ship = Loading Ropeway transported to the storage area by a belt conveyor. 
This belt conveyor is carried by a bridge which spans 

yy the area and is designed to dump its load at any 


selected point, 
Over the top of the loading station is built the head 


N interesting bi-cable plant for loading ships | and in the engravings on page 568, the arrangement | gear of a scraper bucket which passes over the storage 
with pyrites has recently been completed on the | of the plant is clearly shown. area: As may be seen from the drawings the haulage 
south coast of Cyprus for Hellenic Company of/ The storage area lies at the back of the ropeway | cable of the scraper bucket may be coupled up to any 


Chemical Products and Manures by the British 
Ropeway Engineering Company, Ltd. Prior to the 
installation of this plant, vessels were unable to lie 
close enough in-shore to receive their cargoes which 
had to be carried out in lighters and transhipped. 
This early method of loading was particularly un- 
satisfactory, not only owing to its slowness, but also 
to the weather conditions which at certain times of 
the year are unfavourable. In conjunction with 
the ropeway there has also been laid down, adjoining 
the process plant, a large storage area from which 
loading of the ropeway buckets is effected. By 
combining the storage capacity of the dump with 
the rapid loading made possible by the ropeway, 
it is now possible to work the treatment plant 
continuously, and the shipping of the pyrites when a 
vessel comes in is rapidly and smoothly carried out. 
By this means the treatment plant works to its full 
economic capacity and no expensive delays are 
incurred in loading vessels. 

The ropeway has been equipped for an initial 
capacity of 100 tons per hour, although it has an 
ultimate capacity of 200 tons per hour, which will be 
attained by the introduction of more buckets when 
required. It has a total length of just over 1800ft. 
On the full side the track ropes are of the 80 tons per 
square inch locked coil type 6}in. circumference, and 
on the empty side 60 tons per square inch locked coil 
type with a circumference of 4in. The Langs-lay haul- 
ing rope is 23in. in circumference. Twenty of the 
company’s standard four-wheel cars, each carrying 
27 cwt., are at present working to maintain the FIG. 7-HEADGEAR AT UNLOADING END 
required 100 tons per hour capacity of the ropeway. 

The 30 H.P. motor, driving the hauling rope, actually | loading station, and its base, which is at a somewhat | one of a number of anchors set in the cliff side round 
higher elevation, is separated from the station by a! the storage area. By this arrangement all parts of 

















consumes 23 H.P. for the full load of 200 tons per 
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FIG. 5—GENERAL ELEVATION OF ROPEWAY 


hour, and at present takes 13 H.P. with the lighter | wall. This area has been excavated out of the high| the area. are brought within the range of the bucket, 
loading. The hauling rope is driven at a speed of| earth cliffs which form the shore line in the district. | it being a rapid and easy matter to change the cable 
just under 274ft. per minute. The material for treatment passes into the crushing | anchorages in accordance with the formation of the 

In the accompanying illustrations and drawings, | and screening plant, built in the cliff side and shown | stock pile. This disposition of the area is such that 





Piveks ix: Tension Weight 









Anchorage bea Ropeway Bucket Main Ropes to 
Bloke atShoot == Anchorage 






Sea Leve! 














> 
A 


es 
ea 
Scraper io 





Shunt Rail 
Extensions 










Loading 
Shoots 


ITTV TAT 7 


/ 
’ 







Station 
Rail 


Gear Unlocking Frame 










Empty Buckets in 
isu allel 


INTTITMTM. 





Rope Tension Gear Full Buckets Out 





Locking Frame 


Weighing 
Machine 


a “THe Encincer” 


FIG. 6—ELEVATION AND PLAN OF STORAGE AREAJAND LOADING STATION 





























Dec. 8, 1939 








THE ENGINEER 





573 








the dumping of the material from the conveyor can 
proceed at the same time as the shovel is at work. 
The wall, separating the loading station from the 
storage yard, is formed with a sloping shoe at its rear, 
up which the loaded scraper passes and tips the 
contents over into a V-shaped bunker formed between 
the wall and the back of the shoe. Six shoots are 
built in the wall and through these the pyrites 





FIG. 6—SHIP BEING LOADED 


flows, under the control of hand-operated gates, into 
the ropeway buckets on the loading platform. 

The empty buckets are released from the driving 
rope at the entrance to the loading station where 
they pass from the supporting cables on to rails. 
They are man-handled into position near the loading 
gates and when filled are pushed round through an 


lLuffing Winch Slewing Winch 


























rope are situated at the loading station. The rope- 
way has three intermediate cable supporting trestles 
between its loading and unloading ends. These 
trestles, to be seen in Figs. 3 and 4, are built up on 
concrete platforms supported by piles driven into the 
sea bed. 

In the engravings, Figs. 7 and 8, and the drawings, 
is clearly shown the arrangement of the unloading 





terminus of the ropeway. This comprises a concrete 
cylinder set on a concrete block keyed into the sea 
bed, and filled with ballast. On top of this cylinder 
is situated the unloading and return gear of the rope- 
way. Tension weights for the supperting cables are 
suspended at this end from the headgear structure. 
The loaded buckets pass off the supporting cables 
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FIG. 9—GENERAL ARRANGEMENT OF UNLOADING END OF ROPEWAY 


automatic weight recorder to the outgoing cable 
where they automatically grip the driving rope, 
and are hauled away to the unloading station out at 
sea. In order to facilitate the man-handling of the 
buckets there is a steady drop in the supporting rail 
from the time the empties are released until the full 
buckets are picked up by the haulage rope. The rope 
driving gear and the tensioning device for the driving 
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on to rails on entering the terminus but they are not 
released from the driving rope. At the turning 
point the bucket locks are released and they tip to 
drop their contents into a hopper. This hopper 
opens into a channel-shaped shoot 33ft. long, which 
extends down into the ship’s hold. The shoot is 
raised by a cable from a luffing winch when not in 


of the vessels to be loaded the main shoot has hinged 
to its end a shorter jib, which can be swung over into 
line and lengthen the shoot by about 16ft. The 
shoot can be slewed 60 degrees either side of the 
centre line and this movement is effected by winches 
above the hopper platform. 

Vessels do not tie up directly to the unloading 
station, but anchor adjacent to it, and are moored 
by means of four permanent buoys. Tidal conditions 
do not play any important part in the loading of the 
vessels owing to the very slight rise and fall in the 
Mediterranean. The empty buckets are not righted 
until they reach the loading station where this 
operation is carried out before they are taken to the 
loading shoots. 





South African Engineering Notes 
(By our South African Correspondent) 
Explosion at Power Station 


Damage estimated at about £12,000 was 
caused by an explosion which wrecked nearly half of 
the main switchgear house at the Paarden Island 
power station (outside Cape Town) before 4 o’clock 
on the afternoon of October 9th. Two men were 
injured by falling debris, one seriously. The power 
station supplies practically the whole of the Peninsula 
and to rural areas as far away as Paarl, Malmesbury, 
and the Strand, distances up to 35 miles. Sabotage. 
is not suspected. It is thought that a fault developed 
in @ circuit breaker which blew out, causing a large 
part of the switchgear house to collapse on to the 
other gear. The breakdown interrupted the electric 
train services, matinees in suburban cinemas, and 
the cooking of meals in hotels, restaurants, and private 
homes. Seven 33,000 volt feeders and two 33,000 volt 
generators cannot be used because of the damage 
done to the switchgear. Within a few minutes of 
the accident, engineers and others were working at 
full pressure to restore the power supply. By 5 p.m. 
skeleton electric train services were being operated as 
far as Claremont on the suburban line, and as far as 
Maitland on the main line. By noon on Tuesday, 
a full supply of power was being given to enable the 
suburban lunch hour train service to be run to 
capacity. Steam trains took passengers on the 
Belville and other lines to Paarl, Malmesbury, &c. 
It will take many months before the damage is 
completely repaired. The necessary equipment will 
have to be sent from England, and that will take a 
long time. 

The switchgear house is the heart and safety valve 
of the electricity transmission system of 33,000 volts 
and therefore a very wide area has been affected by 
the breakdown. The switchgear has been seriously 
damaged. Two-thirds of the circuit breakers were 
broken and others slightly damaged. At present 
half the switchgear is useless, but fortunately the 
station had some feeders to fall back on. Until, 
however, something is improvised these circuits 
will be tremendously overloaded, and naturally the 
engineers hope that the consumers in areas affected 
will try to appreciate the difficulties and assist. 
After all the effect of the rupture of 350,000 to 400,000 
volts is not unlike a bomb in its effects. Seen awhile 
after the accident, Mr. G. H. Swingler, the City 
Electrical Engineer, said, “‘I never visualised any- 
thing as bad as this explosion happening in Cape 
Town. It is not so much the actual damage in terms 
of cost that matters, but the dislocation of the power 
supply and the inconvenience caused to consumers.” 
The Paarden Island power station is interconnected 
with the Dock Street power station of the Cape Town 
Municipality and its generating plant consists of three 
10,000 kW generators and three 20,000 kW generators. 
The initial installation at the Dock Street power 
station consists of three 40/50,000 kW _ turbo 
alternator sets with six 230,000lb. per hour boilers 
and it is designed for extension to contain five sets 
of the same size and ten boilers. One of the men 
injured in the accident was Constable H. J. Fourie 
of the South African police, Cape Town, who was on 
special guard duty at the power station and was near 
one of the walls of the switchgear house. The force 
of the explosion knocked him down and a mass of 
bricks fell on him. He sustained a fractured right 
leg, a jagged flesh wound on the left thigh, and bruises 
on the neck and his condition, for some time, was 
serious. : 


Union Harbours Busy 


Union harbours are busy. They handled 
23 per cent. more cargo in August than in the same 
month last year. Imports through all ports de- 
creased from 466,439 tons to 435,365 tons but 
exports showed a 60 per cent. rise from 335,598 
tons to 538,767 tons. Cape Town and Durban shared 
practically the whole of the increase in cargo traffic. 
So far the Union Government has not made any 
move towards authorising the starting of work on 
the 1000ft. long dry dock which is part of the Cape 
Town Harbour scheme. Great pressure, however, 
continues to be exercised on the Government to get 
the work proceeded with. An example of the risk 
being run by the want of such a dock is furnished by 





use. In order to accommodate the varying heights 


the difficulty which has just been experienced in 
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berthing a badly damaged 10,000 ton steamer in the. 


present dry dock, which is only 500ft. on the keel 
blocks. The ship was several feet longer and all 
sorts of devices had to be resorted to to get the 
ship in, especially as there was only eight inches 
clearance at the sides; the blocks had to be raised, 
and when in, the stern of the ship projected feet over 
the caisson. There is no scarcity of money for the 
job as by taking all money received by the gold 
mines for its output over 150s. per ounce, the Govern- 
ment receives millions more yearly than before the 
war started ; it means an additional tax of about 30s. 
per ounce on 12,660,000 ounces of gold annually. 
So it should give the Government plenty of money 
for all its defence preparations and leave ample for 
the dry dock. 


Damaged Liner Dry-Docked 


Damage estimated at between £5000 and 
£7000 was done to an 8000 ton British liner which 
stranded off Oude Kraal a couple of miles from Cape 
Town on October 8th. Temporary repairs would 
take seven or eight weeks, but it is probable that 
permanent repairs will be made at Cape Town. 
These are expected to take at least three months. 
The vessel was taken into the graving dock on Satur- 
day, October 14th. There are no holes in the plates, 
and the ship sprang no leaks. On the starboard side 
there are numerous dents in the hull and the bilge 
keel is twisted. On the port side, just beneath the 
bilge keel, is a dent roughly 50ft. long, 5ft. wide, 
and about 18in. deep where the ship apparently 
ran along the edge of the reef. There are a number 
of smaller dents. One blade of the bronze propeller 
has its tip bent over where it struck the rocks while 
trying to free the ship. The engine damage is 
extensive. In striking the rocks, the propeller 
apparently caused the shafting to bend slightly. 
This caused extensive damage to the bearings, so 
that by the time the ship reached the harbour the 
engines were practically useless. There were only 
inches to spare on either side and under the ship 
when she was brought into the dock at the top of the 
tide on October 14th. A misjudgment of 6in. either 
Way in manceuvring the ship over the keel blocks 
might have caused very extensive damage to the 
vessel when the water was pumped out. Shipping 
experts gave high praise to all concerned in the 
difficult docking operations. 


Union Industries Should Boom 


Effective measures are being taken to combat 
any temporary unemployment to which war conditions 
may give rise. It is likely that. South African 
industries will be greatly stimulated by the restriction 
of external supplies. By proceeding with its large 
programme of public works and by expediting the 
construction of national roads, the Government 
is endeavouring to give a lead to all employers of 
labour, and it is hoped by these and other means, 
the hardships of unemployment and want will be 
relieved. There are a great many far-sighted people 
who predict great industrial expansion and activity 
in South Africa, not merely to meet war require- 
ments, but in order to meet the additional demands 
that must arise when a country is thrown back upon 
its own resources, and has to rely upon its own 
industry and enterprise to make good the deficiencies 
in its normal imports. It will be recalled that the 
greatest industrial expansion of any period in South 
Africa’s history took place during the Great War, 
and the similar conditions existing to-day may 
produce a similar expansion of industry and commerce 
throughout the country. In place of unemployment 
and a contraction of trade there may well be even a 
shortage of skilled labour and an industrial boom. 
Unemployment even in the early stages of the war is 
not expected to be large, in view of the fact that very 
large numbers of men have volunteered for war work, 
and thousands more will be wanted. 


Heavy Demands on Engineering 


The war has caused heavy demands to be 
made on the engineering industry, particularly for 
the supply of defence force requirements. These 
demands will certainly continue, and the Department 
of Labour is at present negotiating with representa- 
tives of employees and employers to ensure that an 
adequate labour force is available to meet this 
expansion. The Department of Labour is able to 
record a big expansion of manufacturing industries 
producing foodstuffs, and there is increased activity 
in the commercial distributive trade. It is one of 
the important functions of the Labour Department 
to effect the necessary redistribution of labour to 
meet the position that has arisen as a result of the 
war. Any unemployment that may be experienced 
in the meantime will probably be only a temporary 
phase, and the Minister of Labour has already 
authorised an increase in the number of labourers 
employed under subsidy in certain areas where the 
unemployment position justifies special measures to 
meet the immediate situation. There is some un- 


employment in the building, furniture manufacturing, 
and motor engineering industries, and the men out 
of work in these industries constitute the majority 
of the total number of unemployed industrial workers. 
There is also unemployment existing among salesmen 
of motor cars and electrical equipment, and clerks 





in the employ of firms handling this class of work 
have been discharged. On the other hand, some 
firms in response to the appeal made to employers 
by the Minister of Labour have maintained or even 
increased their existing stafis in anticipation that 
trade will adjust itself to the new conditions in due 
course. 


War of Minerals and Metals 


Observing that this will be a war of minerals 
and metals, the Union Ministry of Information draws 
attention to the considerable part South Africa can 
play in this respect. The Ministry says the Union 
can produce enough of both not only for her own 
requirements but to provide substantial export 
surplus to Great Britain and the Allies. Just as the 
last war greatly stimulated her secondary industries— 
textiles, leather, and the production of foodstuffs— 
this conflict is expected to foster South Africa’s 
mineral resources, says the Ministry. It is pointed 
out that many deposits are only now being worked, 
and that two years ago Dr. Hans Pirow, the Govern- 
ment Mining Engineer, estimated the Union’s wealth 
of base metals still to be won at fully £30,000,000,000. 
The measure of self-sufficiency in secondary industries 
foreed upon South Africa by war is already making 
itself felt to a material degree. Reports of an 
expansion of demand come from a wide range of 
manufacturers. The demand for labour is steadily 
growing, particularly in the case of factories employing 
girls. The labour exchange reports that the number 
of girls sought by employers has considerably ex- 
ceeded the number on the register. In the footwear 
industry, the only fly in the ointment. is that stocks 
of imported leathers are limited. While stocks hold 
out, there is every prospect of factories being employed 
at full capacity. Orders are pouring in from all 
parts of the country. 


New Works for Iscor 


New plant for the South African Iron and 
Steel Works in Pretoria, involving over £500,000, 
is announced by the Corporation this month. A 
contract has just been entered into for a new battery 
of coke ovens and a by-products plant. The new 
battery is of the Becker type with 45 ovens and the 
normal coking time is expected to be 16 hours instead 
of the 20 hours of the present battery of 57 ovens. 
About 24 per cent. more coke will be produced with 
a coal consumption, throughout, of 1076 tons a day. 
The coke will be cooled by the wet quenching system. 
The new battery will have self-sealing doors and will 
have a chimney 300ft. high, 50ft. more than the present 
one. 

A complete modern by-products plant will be 
installed and the present plant, served by the existing 
battery, will be brought up to date. The latest 
type of tar plant will be installed to treat the whole 
of the production from the two batteries. An 
extension to the present benzol plant will give better 
fractionisation of solvents. Electrical tar precipi- 
tators are included in the scheme. The new piant will 
produce all “Iscor’s”’ coke requirements and will 
enable two blast furnaces to run at full pressure all 
the time. A large portion of the contract will be 
carried out in the Union, and the plant, it is estimated, 
will be completed in about 18 months time. Woodall- 
Duckham and Co., Ltd., England, are the con- 
tractors. 


Giant Mirror Buried 


Dr. H. Knox-Shaw, head of the Radcliffe 
Observatory, Pretoria, stated in an address last 
month that the mirror required by the Observatory 
to completé the giant telescope installed there, is at 
present buried “somewhere in England,’”’ covered 
by sandbags. The mirror was nearing completion 
when Dr. Knox-Shaw left South Africa in April to 
make the last test. The grinding of the glass is an 
arduous process and has to be accurate to a millionth 
part of an inch. There is no mechanical means for 
testing the accuracy of the mirror, so optical tests 
have to be made by means of an artificial star. 
When the doctor left England in August about two 
months work on it lay ahead. Then the war broke out, 
and the firm of engineers completing the process 
was obliged to work solely for the services. Dr- 
Knox-Shaw is considering having the mirror finished 
in England by special permit, or in the United States. 
It is insured for £6500, the annual premium on which 
is £400. 





Engineering Education and 
Professional Institutions* 


FuLu-TimE CouRsESs 


For some years there has been a tendency to develop 
Honours courses extending over four years. Admitting 
that the men who are to form the backbone of our pro- 
fession should take a properly devised college course, 
two facts can be stated regarding the majority : 
firstly, they are not of Honours standard ; secondly, 
four years is too long for them to spend at college. 





* Excerpts from an Address by Professor 8. Parker Smith, 
D.Se. (the Royal Technical College, Glasgow), to the Scottish 
Centre of the Institution of Electrical Engineers. 





Also for Honours students, the first year of a four- 
years’ course should be omitted if the work has already 
been done at school. Where there is but one course, 
and that an Honours course, it follows that the bulk 
of the students get a course for which they are not 
suited. The consolation award of a Pass degree is not 
a remedy for ill-digested knowledge, nor is the award 
of a Pass degree in the penultimate year of an Honours 
Course a good solution when the curriculum is mis- 
conceived. A course beyond the capacity of the 
student has a demoralising effect. What the average 
engineer needs is a more general training. Unfortu- 
nately universities are seldom staffed or equipped for 
separate Honours and Pass courses, or for both degree 
(four-year) and diploma (three-year) courses. On the 
other hand, large technological colleges, equipped to 
meet the needs of evening students, have adequate 
staffs and can offer such alternatives., This fact opens 
up new possibilities. f 


TECHNOLOGICAL INSTITUTIONS 


Jn many university towns there is also a technical 
college or technological institution, and where degree 
courses are given in the college the degrees are con- 
ferred by the local umversity under some form of 
affiliation scheme. In such cases there is mostly over- 
lapping and waste. Generally speaking, an engineer- 
ing course in a university is a heavy drain on uni- 
versity funds, and the cost per student is out of all 
proportion to the cost per student in the departments 
of arts and science. Not only are at least a professor, 
lecturer, and demonstrator, needed, but an expensive 
laboratory with at least one mechanic. 

Consider the advantages which would accrue if the 
technical college were made the technological depart- 
ment of the university. Economy would result 
through the transfer of engineering students from the 
university to the college, thereby affording relief to 
the university finances; the college with its large 
resourses could readily absorb the inflow from the 
university. Alternative degree and diploma (or 
honours and pass) courses could be offered without 
inconvenience ; the resultant strengthening of the 
college would justify increased equipment and a more 
expert staff. 

Students would greatly benefit from improved 
tuition in the form of tutorial classes, &c.; techno- 
logical institutions would be under university control 
rather than under municipal control. The desirability 
of concentrating technical work in one institution 
should be viewed on broad lines, for matters such as 
vested interests distort the outlook. The general 
issues would seem to be the adequate provision of 
properly trained engineers, economy, and possibly 
regard to future needs in a falling popuiation. 

Owing to its size, London would need more than one 
technical institution ; otherwise the principle of with- 
drawing engineering from colleges where students are 
trained for the teaching, legal, medical, and other 
professions, could be applied. 


RESEARCH WORK AND SPECIALISATION 


It is doubtful whether the normal educational 
institutions should attempt too much in these direc- 
tions. Their proper function is to educate students, 
and if they do this they do well. Large-scale and 
long-term engineering investigations are essentially 
a matter for the works, for development departments, 
and for research institutions. The limited resources 
of a college for such engineering research work soon 
become apparent; though, of course, much useful 
work in the way of measurement and testing can be 
done. A practical approach in colleges to research 
is to train selected men in the methods of research. 
Apart from the difficulties in carrying out experi- 
mental research in colleges, there is a costly and 
lengthy possible danger of depriving undergraduates 
of proper tuition. Both professors and lecturers have 
usually enough to do in their normal work, and, unless 
provision is made for other activities such as research 
and testing, the efficiency of teaching work will be 
reduced. It should be remembered that teaching is 
the work for which the staff is primarily employed, 
and that the needs of the average student are met by 
concentration on the eternal verities. 

As regards specialisation, we are repeatedly told 
by employers that they do not want it in the curri- 
cula. Most employers—at least large employers— 
say quite plainly that they want men well-versed in 
the princip!es of engineering science. Firms requiring 
assistants with specialised knowledge should not seek 
them among ordinary college graduates. The objec- 
tions to specialisation in undergraduate courses are 
obvious : Essential matter is likely to be crowded out, 
since the time is fully needed for fundamenta sub- 
jects; it is only in rare cases that a young engineer 
knows what will be his future work in the wide 
electrical world, so that the courses should be framed 
on as general lines as possible, leaving specialised 
training for the works or for post-graduate study ; 
except for basing course work on practical data, the 
specialised information imparted in an undergraduate 
course is likely to be useless, as being either obsolete 
or inadequate for commercial competition. 


INTERNAL CouRSES OF STUDY 


The advantage of such courses over private study 
and correspondence courses is largely in the personal 
element, but this may be lost unless fully developed. 
During the session, the students should be in constant 
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communication with the staff. Two obvious means 
are the laboratory and the tutorial class. The useful- 
ness of the tutorial class should not be overlooked. 
For at least one or two hours per week the students of 
each class should be given exercises in the form of 
analytical or graphical problems on the lecture work. 
During these hours members of the staff should sit 
alongside the student to give any necessary help in 
his problems, also to discuss any points about labora- 
tory reports, &c. A properly-conducted tutorial 
class is not to be confused with spoon-feeding or 
cramming for examinations. Again, at least every 
term the student can be invited to the professor's 
room, when all matters concerning college and prac- 
tical work can be talked over. This enables the 
professor to keep a record of each student’s progress 
and activities. 

Importance should be attached to all course work, 
and for it credit should be given in the final result. 
For this purpose each laboratory report, each problem, 
and each drawing, should be as carefully marked as 
the examination script. If this is done, one great 
criticism against cramming and the unfairness of 
examinations is removed. Failure to do this places 
the course midway between an internal and an 
external course, by permitting undue weight to be 
given to examination results. The recently intro- 
duced demand for course work in examinations for 
external degrees in engineering in the University of 
London is a step in the right direction. 


AcADEMIC FREEDOM 


It may not be out of place to say a word about 
academic freedom. An engineering course is usually 
a full-time course—lectures, tutorials, laboratories, 
and drawing offices, fill five days per week without 
gaps; while the best part of five evenings will be 
needed for writing-up notes and reports and for read- 
ing. Allowing reasonable time for athletics and 
O.T.C. work, it is clear that there is not much leisure 
left for other student activities, beyond such items as 
the Students’ Section of The Institution. For serious 
engineering courses, academic freedom becomes rather 
an academic term. 

Frequently college is regarded as a place where 
character is formed. This is open to question. Home 
and school are the places where the foundations are 
likely to be laid. The influences at college are not 
necessarily better than elsewhere. A _ professor's 
character, however worthy, and his intellect, however 
exalted, may not excite a student’s admiration. Also 
in disciplinary matters, surely a college should be held 
responsible for carrying out its duties and spending 
properly the money received from grants, bene- 
factions, and fees. To permit truancy, laziness, un- 
tidiness, insolence, &c., amounts to dereliction of 
duty on the part of the staff. Insistence on regi- 
mental obedience to laboratory regulations is not 
interference with academic freedom, but rather fulfil- 
ment of Home Office safety requirements. When, 
therefore, colleges are criticised on the matter of 
character formation, it should first be discovered what 
it is possible for colleges to do, and then inquire what 
is being done. The cultivation of good habits and 
the setting of good example may be expected ; but 
to suppose that the staff can make a student truthful 
just because he is probing into Nature’s truths is 
asking too much. 

If the foregoing views appear to regard universities 
and colleges as centres of trcining for the professions 
and professional institutions rather than as centres 
of culture and learning, is not this the case in actual 
fact ? And were not universities founded for educat- 
ing practitioners in theology, law, and medicine, 
rather than for providing a liberal education ? 


A CENTRAL OR NATIONAL INSTITUTION FOR RESEARCH 
AND SPECIALISED TEACHING 


Obviously there is a need for a national college 
where only advanced, post-graduate, and specialised 
work, would be done. Students and workers would 
be recruited from all parts of the kingdom. As these 
would be selected for their ability to continue higher 
studies or carry out original investigations, their 
services would be properly conserved for the com- 
munity. Their outlet would be research institutions, 
the National Physical Laboratory, the Post Office, 
and works requiring such assistants. In many ways 
the Imperial College of Science and Technology would 
meet such requirements, but for the proper carrying 
out of these ideals, undergraduate work would (except 
perhaps in the advanced stages) be left to the technical 
institutions. The professoriate would consist of a 
large body of specialists. Compared with the total 
number of students trained for engineering degrees 
and diplomas, the number of such highly-trained 
individuals would be comparatively small. 


TEACHERS 


The teaching of engineering is best done by those 
who have had professional or practical experience as 
engimeers. Although it is necessarily engineering 
science rather than engineering practice that has to be 
taught, the teacher should, nevertheless, be con- 
versant with the latter, otherwise the commercial 
side may be overlooked. Téachers of the school- 
master or research type can scarcely be expected to 
train men successfully for a livelihood which depends 
on economies for success. Unless, therefore, a teacher 





has been through the works and earned his living in 
practice there may be a lack of reality in his work. 

The kind of instruction needed is to teach students 
to use drawings, but not to train draughtsmen ; to 
teach students how machines are designed, not how 
to design them. Draughtsmen and designers are 
trained in the works. The illustrative problems and 
exercises should be based on practice, but the memory 
should not be loaded with a mass of practical details 
and empirical data. Properly taught, engineering 
principles develop reasoning powers. 

After sixty, one’s value as a teacher may be open to 
question. To enable teachers to stop teaching (not 
working), their superannuation scheme should permit 
them to retire at sixty on half-pay. 


Link BETWEEN ParT AND FuLu-TIME CouRSES 


The Institution does its part in encouraging all 
suitable candidates, and recruits about one-third 
from part-time courses. This fact alone shows what 
a fruitful supply of good engineers are found in even- 
ing classes. If we dig deeper we shall perhaps see 
where the educational authorities might advance a 
stage. It may be stated that the bulk of both full 
and part-time students come from the working and 
lower middle classes. Ignoring the day student who 
pays his own fees—who in any case seems to be a 
decreasing rarity—and confining ourselves to students 
of limited means, we find that some of them come 
into full-time courses with the aid of scholarships and 
grants obtained frequently in an adventitious manner 
(scarcity of candidates, helpful headmasters, shrewd 
parents, etc.), while others go to night school—so the 
chances are that, of two equally good men, one be- 
comes an engineer easily, via a Degree, and the other 
arduously, wa a National Certificate. Despite these 
fortuitous circumstances, it is possible to straighten 
out matters somewhat. For a long time the Royal 
Technical College, Glasgow, has known that students 
who worked their way from evening to day classes 
almost invariably did well; whereas day students 
sent by their parents were of all kinds. A bene- 
faction enabled the College to award bursaries to 
assist in the transfer from evening to day classes, and 
the result has been wholly good. This is not sur- 
prising. The candidate for transfer has proved his 
ability by his record, which usually includes a Higher 
or an Ordinary National Certificate, and invariably 
many high Passes. According to circumstances, such 
men are awarded bursaries for one, two, or three years 
(amounts up to £100, £75, and £50 per annum respec- 
tively), to obtain the college diploma, while they 
frequently take also the external B.Sc. Degree of 
London. So far as electrical engineering is con- 
cerned, such students seldom return to their former 
employment, though the placing of them is not always 
so easy as with students who have yet to serve an 
apprenticeship. Such transferred students may have 
to make sacrifices ; but the risk for either college or 
student is practically nil. It is suggested that here 
is a way in which educational authorities might help 
further the engineering profession. 


SCHOLARSHIPS, BURSARIES, GRANTS, &C. 


This ‘s a difficult subject. An award to a part-time 
man of proved capacity with correctly chosen career 
is safe compared with an award to a promising school- 
toy. The boy wins a scholarship or the headmaster 
has ample reason to recommend him for a grant, but 
who knows how the boy will develop. Was he pre- 
cocious ? Are school subjects within and college 
subjects without his grasp ? Is he clever but lazy ? 
A great gamble and often no one to blame when 
failures occur. The safest remedy for failures is to 
withdraw the grant, &c., in time—and in this there is 
no disgrace, for who can foretell the result of an 
experiment ? Ifa boy has chosen the wrong career 
the error should be rectified as soon as possible— 
wisdom must not be expected from an immature 
mind. 

Scholarships to graduates and undergraduates differ 
from entrance scholarships. College evidence is avail- 
able. Competitive examinations are seldom needed, 
and nominations usually suffice. Such nominations 
are made not only on the results of college examina- 
tions, but largely from personal knowledge. 


PracticaL TRAINING 


Fortune has favoured the electrical engineer in 
many ways. The development of the industry coin- 
cided with the development of technical education, 
while electrical engineering was more dependent on 
technical knowledge than almost any other industry. 
These fortunate coincidencies resulted in a new 
industry almost free from the traditional pupilages 
and apprenticeships of the older branches of engineer- 
ing. Premiums became the exception rather than 
the rule, and the large electrical firms rapidly adapted 
themselves to the new requirements. As a result, 
technical education was encouraged both in universi- 
ties and technical colleges ; while the outlet grew so 
rapidly that the demand often exceeded the supply. 
The growth of The Institution is an indication of the 
rapid rise of the industry. ; 

Credit must be given to the large firms which early 
recognised the situation and met it. Obviously a 
graduate, aged about 20 to 22, was not in the same 
category as a 16-year-old boy with no technical 
training. Thus the five-year apprenticeship offered 
to the latter was replaced by a two or three-year 





apprenticeship. Moreover, the shorter course was 
adapted to the needs of engineers-in-training—short 
periods in several departments. Lastly, the college 
or engineering apprentice was offered a living wage. 
As an adjunct, firms permitted students to come for 
short spells during long vacations. These admirable 
arrangements had many advantages ; on the part of 
the firm, the vacation period served as a useful pro- 
bationary term previous to an apprenticeship, while 
the latter enabled the firm to try out a man before 
offering him an assistantship ; on the student’s side 
there was the advantage of trying out different classes 
of work (e.g. “heavy” and “light”’) and different 
employers, during vacations, so that he did not enter 
on a career blindly. It is unlikely that the old five- 
year apprenticeship course will continue for electrical 
engineers unless the practical time is included in some 
sandwich system ; also it is likely that all graduates 
will be offered a living wage as soon as they leave 
college. 


WHEN TO GO TO COLLEGE 


This affects mainly day students. On this matter 
opinions vary widely. The one given here may not 
be popular among engineers, but at least it has the 
merit of being based on experience. Careful records 
extending over many years show that students do 
best who go straight to college from school. Even 
firms who prefer youths to start their apprenticeship 
before entering college, nevertheless seem loth to 
accept first-year students for vacation experience—a 
contradiction not easy to explain. Of course in some 
areas, e.g. Glasgow, the facilities for an apprenticeship 
in electrical engineering are so limited that there is a 
natural tendency for students to pass straight from 
school to college—contrary to the practice with 
mechanical engineers. One point should be empha- 
sised, however ; whenever there is an interval between 
school and college, the student should attend evening 
classes regularly and, whatever technical subjects he 
takes, he should not let his knowledge of mathematics 
and science lapse—otherwise his first year at college 
may be a dismal failure. A better and safer plan, 
however, is for the student to go to college straight 
from school; and this is advised, wherever prac- 
ticable. As for the genuine evening student. he 
should, wherever possible and desirable, be helped to 
transfer to day courses. Whatever procedure may 
be best for other branches of engineering, the one 
developed in recent years which enables students to 
gain practical experience during vacations before em- 
barking on a post-graduate apprenticeship is probably 
best suited to electrical engineers. By avoiding a 
break between school and college. the pursuit of 
learning is not interfered with—a valuable asset from 
an economic standpoint. The probationary vaca- 
tionai periods spent in works give the youth a chance 
to explore different branches of electrical work, and 
give him a sufficient touch of practice to excite his 
keenness. The firms can compensate their loss in 
training these immature youths by avoiding later loss 
arising from unsuitable selection. Lastly, the post- 
graduate apprentice with a living wage is a very 
different member of the community from the tra- 
ditional] apprentice. 





BRITISH STANDARDS INSTITUTION 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street, 
London, S.W.1. The price of each specification is 2s. 2d. post 
free, unless otherwise stated. 


MINING-TYPE TRANSFORMERS - 

(B.S. No. 355).—This specification was first issued in 
1929, and a revision has been undertaken to bring it into 
accordance with the present-day uirements of the 
colliery industry. The specification applies to trans- 
formers for use above or below ground in collieries. 
Part 1 applies generally to transformers for use above and 
below ground. Part 2 applies specifically to transformers 
for use below ground, including those for signal bells. 
Part 3 applies to transformers for use only above ground. 
The specification defines the requirements for transformers 
of oil-immersed naturally cooled non-flame proof type, and 
of flame proof type up to certain rating limits either air 
insulated, oil immersed or compound filled. , 





THERMAL CONDUCTIVITY AND SOLAR 
REFLECTIVITY 

(B.S. No. 874).—This publication covers Standard 
Definitions of Heat Insulating Terms and Methods of 
Determining Thermal Conductivity and Solar Reflectivity. 
In 1936 the Building Divisional Council of the Institution 
appointed a committee for the purpose of preparing 
standard terms for expressing heat insulation and also 
methods of test for determining heat insulating properties. 
The aim in the preparation of the Definitions and Symbols 
has been to put forward a consistent terminology which 
should conflict as little as possible with that in use in 
other countries, with a view to clearing up the present 
confusion in many of the terms used. The committee 
realised that in many cases thermal conductivity alone 
does not suffice to give complete information on the thermal 
behaviour of a structure. It therefore discussed the 
desirability of including specifications appropriate .to 
various articles in this category, but was deterred from 
doing so, both on account of the incomplete knowledge 
of the relevant factors, and also because it was felt that 
thermal insulation is but one aspect of the design and 
performance of such articles ; consequently, it is preferable 
to group together the various matters affecting any one 
article, in a specification devoted entirely to that article. 
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A Producer Gas Vehicle 





Recentty the Brush Electrical Engineering Com- 
pany, Ltd., acquired the patents and manufacturing 
and sales rights of the “Koela” gas producer, 
and this plant is now being marketed under the name 
of “ Brush-Koela.” The producer, which can be 
applied for the driving of all types of internal com- 
bustion engines, has been specially developed for 
use in all classes of motor vehicles, and the company 
is at present engaged on furthering the development 
of this particular application. 

In the accompanying engraving is shown the No. 2 
type gas producer fitted to a Bedford 3-ton lorry. 
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DIAGRAM OF PRODUCER 


According to the fuel used, the hopper of this pro- 
ducer holds from 40 to 60 lb., and, depending upon 
the class of work upon which the vehicle is engaged, 
it has a range of 35 to 65 miles on one fuel charge. 
As may be seen, the producer equipment is fitted 
without necessitating any considerable alteration 
to the layout of the vehicle. The equipment weighs 
between 2} and 2? ewt. 

The producer itself is set at the side of the driver’s 
cabin, and from it the gas passes through two scrub- 
bers, set. beneath the vehicle platform, to the engine. 
The cylindrical hopper of the producer is placed 
directly over the combustion chamber and ends in 
a spout through which the fuel feeds automatically. 
An annular chamber at the base of the combustion 
chamber supports the grate and the refractory liner 

















not only serves to heat the air and cool the gas, 
but also vaporises the water. 

The gas scrubbers are packed with wire or wood 
wool, and have been designed for rapid and easy 
dismantling for cleansing purpaeses. Once the pro- 
ducer is working, and the fuel has not been allowed 
to fall below the level of the hopper spout, there is 
no necessity to stop the engine to recharge with 
fuel. 

The loss of power owing to the low compression of 
gas in an engine designed for petrol fuel is overcome 
by fitting a special cylinder head. This cylinder 
head reduces the cubic capacity of the combustion 
chamber to increase the compression ratio. 





Fractional H.P. Electric Grinders 





In the accompanying engraving is illustrated a 
+H.P. double-ended grinding machine, the smaller 
of two new models of which we have received particu- 
lars from Deleo-Remy and Hyatt, Ltd. The new 
design in the larger size supersedes the firm’s previous 
heavy-duty machine ; it weighs 60 lb. and is rated 
at } H.P. We are informed that the new models— 
in particular the }-H.P. size—are of heavier construc- 
tion than before and are more “streamlined,” 
contributing not only to the appearance, but of more 

















t-H.P. GRINDING MACHINE 


importance, giving greater clearance and working 
space around the wheels. 

The motor is stated to be conservatively rated 
and capable of handling heavy overloads. In the 
4-H.P. machine it is of split-phase construction, 
but in the larger heavy duty grinder it is of the 
permanent condenser type, a refinement claimed to 
be rarely found in an electric grinder. The machine 
runs on permanently lubricated and sealed ball 
bearings, which effectively exclude abrasive dust 
and dirt. Each model is supplied with two vitrified 
wheels, one fine and one -coarse grit. The small 
grinder has wheels 6in. in diameter, and the large 


The Leaner 


PRODUCER GAS EQUIPMENT FITTED ON LORRY 


of the chamber. At the top of the liner, which is 
slightly above the fuel spout, is a baffle plate. A gas 
collecting chamber is formed in the space between 
this plate and the spout. The hot gases pass out 
into a chamber set round the air inlet pipe and serve 
to preheat the ingoing air. A starting fan, operated 
either by hand or electric motor, is fitted to the 
top of the air inlet pipe, and just below the fan a 
controlled water supply is fed during operation of 
the producer. Water is fed from a small tank at 
the side of the hopper, and a drip-feed regulator is 
set in the connecting pipe. The arrangement of 
the outgoing gas chamber round the air inlet pipe 





7in. in diameter, with a width in each case of jin. 
These wheels are guaranteed to be safe at a rotational 
speed 35 per cent. in excess of the actual working 
speed. Each machine is designed for a speed of 
2850 r.p.m. 

Tool rests of rigid construction are provided with 
a wing-nut adjustment to compensate for wheel 
wear. In the heavy-duty grinder they are also 
adjustable for the height of the working plane. The 
wheel guards have provision for the attachment of 
eye shields; the }-H.P. model is furnished with 
end covers and is designed so as to allow the dust 
from grinding operations to be ejected through an 





opening at the back of the guard. The shaft diameter 
for each machine is fin. 

In the machine base is mounted a flush-fitting 
switch and connection to the mains is made through 
a length of heavy-duty C.T.S. cable: The base is 
drilled with four jin. diameter holes to take holding- 
down bolts, if they are desired; but it has a large 
area and is furnished with rubber feet to absorb 
vibration and hold the unit stationary, and for most 
grinding operations the machine need not be fixed. 
Extra equipment such as parallel and taper shaft 
extensions for wire brushes and buffing mops, and 
safety glass eye-shields can be supplied. 





Light Portable Generating Sets 





WE have received particulars of a new portable 
generating set known as the type ‘‘ A.M. Pygmylyte ” 
added to the range of such equipment made by 
Bradby’s Engineering Works, Ltd., of 41, Rylett 
Crescent, London, W.12. As may be judged from 
the accompanying engraving, the set is compactly 

















PORTABLE GENERATING SET AND HEDGE TRIMMER 

designed and is entirely portable, as it is mounted 
on an aluminium base plate 22in. long and llin, 
wide, and provided with carrying handles. It 
comprises a 1}-H.P. four-stroke single-cylinder 
engine driving a 360-watt generator. The engine 
can be adapted to run on petrol, paraffin, or gas. 
It has a cylinder bore of 2in. and a piston stroke of 
2in., giving a swept volume of 104 c.c. Flywheel 
ignition is provided, and there is an advance and 
retard control. Cooling is effected by means of air 
directed on to the cylinder fins by a fan incorporated 
with the flywheel, the air passing through a cylinder 
cowling. In addition, air is directed on to the cylinder 
from the crankcase breather. The crankshaft is 
supported on ball bearings and a light alloy piston is 





PORTABLE PUMPING SET 


fitted. Above the engine is mounted a fuel tank with 
a capacity of 4 gallon; the petrol consumption is 
stated to be % pint per hour. Normally, the set is 
started electrically, but should the batteries be fully 
discharged, use can be made of a wire rope starter 
supplied with the set. In the engraving the set 
is shown connected to an electric hedge-trimming 
machine. 

Directly coupled to the engine is a generator, 
running on ball bearings, which can be wound for 
12/15 volts, 24 volts, or 32 volts. The instrument 
box mounted on the base forms a housing for the 
generator in addition to accommodating an ammeter 
and push-button starting equipment. An automatic 
cut-out is fitted. : 

This lightweight and handy generating set is claimed 
to be particularly suitable for lighting small country 
houses, camps, yachts, and for A.R.P. emergency 
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lighting. Its uses for A.R.P. work are especially 
noteworthy, as the unit is completely self-contained 
and entirely independent of the electrical mains. 
It is interesting to recall that a portable set was sup- 
plied by the firm for use with the Houston Mount 
Everest Flight some years ago. This set proved of 
great value on the expedition’s aerodrome at Purnea, 
where it supplied all the current for charging batteries 
and lighting the camp. 

In the lower engraving the “ Pygmylyte” set is 
shown arranged.for pumping duty, directly coupled 
to a lin. self-priming centrifugal pump. We are in- 
formed that the output is 650 gallons per hour against 
a total head of 65ft. 








Disc Clutches 





For some little time an interesting clutch made 
in the United States has been marketed in this 
country by British Twin Dises and Clarifiers, Ltd., 
of Bush House, Aldwych, London, W.C.2. These 
clutches are made in a wide range and in the accom- 
panying drawing is shown a typical arrangement 
of one of the standard models designed for power out- 
puts from 15 to 475 H.P. In this clutch the drive is 
taken through teeth, cut round the inside of a fly- 
wheel or pulley, by the friction dises A. These 
discs are comparatively narrow metal rings faced 
with anti-friction material on both sides. The driven 
part of the clutch comprises a hub B which is either 
splined or keyed to the driven shaft. One end of 
the hub forms the driving plate C, and another driving 
plate D slides along teeth cut along the outer circum- 
ference of the hub. The end of the toothed portion 
of the hub has a length threaded and on this is 
screwed a collar E. An intermediate driving plate 
between the two friction dises is free to slide along 
the teeth in the hub. 

At the rear of the hub assembly is a separate sleeve 
F, which is a free sliding fit on the shaft. This sleeve 
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ARRANGEMENT OF DISC CLUTCH 


is moved backwards and forwards by a collar G, 
in which it runs freely, and which is coupled to the 
clutch lever by yokes passing over the projections H. 
Four toggles J connect the sleeve F to the collar E 
on the hub assembly. It will be seen that, in opera- 
tion, as the clutch is let in the cam faces K on the 
toggle arms turn to press on the plate D and draw 
the outer driving plates together on to the surface 
of the friction discs, the force exerted on both sides 
of the dises being evenly balanced. The toggle locking 
action prevents the clutch being disengaged as a 
result of any vibration or snatching of the drive. 

When the clutch is disengaged the énd driving 
plates are held away from the friction dises by springs. 
The pressure of the driving plates on the friction dise 
is set by the adjustment of the position of the collar 
on the hub in respect to the rear driving plate. This 
adjustment is effected by screwing the collar along 
the hub and locking it in position with the spring 
loaded pin L. In order that fine adjustments may be 
made a series of holes is drilled round the rear driving 
plate for the reception of the locking pin. 





Air Hose Coupling 





THE accompanying engravings show a new Air hose 
coupling, produced by Broom and Wade, Ltd., 
of High Wycombe. As will be seen from the illustra- 
tions it consists of two parts, the plug and socket. 
The latter is fitted with a check valve which is held 
closed by a spring. When the plug portion is pushed 
into the socket and is given a quarter turn it lifts 
the valve off the seat and locks the joint, making 








the air to flow without restriction from the socket 
into the plug part of the coupling. The air flow is 
automatically prevented when the coupling is dis- 
connected, and the necessity of a globe or plug cock 
on the hose or pipe line is obviated. Only the lightest 
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“THe Encincen” 
AIR HOSE{ COUPLING 
pressure is necessary to make or break the con- 


nection, and there is no loss of air from the valve 
while this operation is being effected. The coupling 








an absolutely air-tight connection, and allowing 


is provided with a swivelling socket which prevents 





hoses from kinking and can be used in the end of a 
pipe line or fitted directly on to a pneumatic tool. 
It is made in two sizes to suit jin. and jin. hose, and 
is supplied with either male or female threaded ends. 





Small Air-Conditioning Plant 


Tue following brief particulars apply to a new 
design of air-conditioning equipment suitable for use 
in offices and small rooms, and also well adapted 
for purifying the air in A.R.P. shelters and refuge 
rooms. The equipment, known as the Badoni- 
Guarini air conditioner, and illustrated in the accom- 
panying engravings, is made by the S. A. Antonio 
Badoni, of 45, Via Manzoni, Milan, Italy, in two 
types, the one suitable for installation in furnished 
rooms and enclosed within a sheet metal cabinet, 
and the other arranged in a less elaborate manner 
for installation in factory rooms, shelters, and so 
forth. 

The capacity and internal arrangement in each 
model is the same, and is stated to be sufficient to 
treat the air in rooms of up to 100 cubic metres 
content. More than one unit may, however, be 
installed in the same room, as is the case with central 
heating radiators. Air is forced through the condi- 
tioner at a pressure of about 8 to 10 mm. by means 
of an electric fan, and is thoroughly washed with 
water. The power absorbed is stated to be 64 watts, 
and the water consumption to be 120-400 litres per 
hour at a maximum temperature of 14 deg. Cent. 
If used with water in a closed circuit cooled to 
5 deg. Cent. by ice or by a refrigerator, the conditioner 
is capable of cooling air at the rate of 2500 calories 





One of the chief claims made for the apparatus is 
in providing a compact and efficient means of absorb- 
ing many toxic gases. We are informed that it will 
absorb rapidly water vapour, carbonic acid, town gas, 
chlorine and phosgene. The two last-named gases 
are amongst the most toxic, but are absorbed in water. 
All gases are soluble in water in greater or less quanti- 
ties, according to the temperature of the water and 
the vapour tension of the gas. For example, 1 cubic 
metre of water at 15 deg. Cent. absorbs 1 cubic 














AIR CONDITIONER IN CABINET 


metre of carbonic acid gas, or CO,, at atmospheric 
pressure, corresponding to the CO, produced by 50 
people in an hour. Although most air conditioning 
apparatus absorbs in some measure these gases, 
the Badoni equipment is claimed to be particularly 
effective, as the air is under pressure, having the 
effect of improving the rate of absorption, provided 
that the vapour tension of the gas is greater than the 
vapour tension of the water. Furthermore, the 
distance separating the plates in the washer is only 





INDUSTRIAL AIR CONDITIONER 


5 mm., thus breaking up the air and enabling the 
soluble gases to come into contact with a large water 
surface. 

The equipment described above is one of the 
smallest of a large range of air conditioning and water 
cooling equipments made by the company for in- 
dustrial use. 








AmeERIcAN AiR Basss.—The United States Navy 
Department has placed contracts totalling 8,300,000 
dollars for the construction of a naval air base at San 
Juan, Puerto Rico. This station will, it is expected, 
ultimately also become a submarine base. Contracts 
have been placed recently for aviation bases in the 
Atlantic and Pacific to the total value of 38 million dollars. 
Such bases at Sitka and Kodiac Island in Alaska will cost 
nearly 13 million dollars, at Kanhoe Bay six million dollars, 
at Pearl Harbour 2,633,000 dollars, at Medway Island 
nearly four million dollars,*at Johnston Island one million 
dollars, and at Palmyra Island one and a half million 
dollars. 





per hour. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Our Steel Trade with Canada 


“Within the past decade there has been a 
transformation in the economic structure of Canada, 
from a predominantly agricultural country to one in which 
manufacturing and mining industries are playing a more 
and more important part,” states the “‘ Report on Economic 
and Commercial Conditions in Canada, to July, 1939,” 
published by H.M. Stationery Office, price 2s. 6d. net. 
The gradual development of her vast mineral resources 
has been the principal source of the country’s economic 
vitality in recent years. According to gross value of 
production, non-ferrous smelting and refining was tenth 
amongst Canada’s industries in 1929, and is now the most 
important of all, with a production valued at 318 million 
dols. in 1937. In 1938-39 non-ferrous metal products were 
the largest export group, and totalled 262-6 million dols. 
This included aluminium, copper, lead, nickel, zinc, and 
bullion (not monetary). Iron and steel products formed 
the largest main group of imports, and totalled in the year 
ending March, 1939, over 154 million dols. This was a sub- 
stantial decrease from the previous year’s total of 209-2 
million dols. Ali the larger items showed decreases, and in 
the case of rolling mill products and machinery the drop 
was particularly severe. The total imports of iron and 
steel castings and forgings in the year ending March, 1939, 
were valued at 2,499,730 dols. compared with 3,255,655 dols. 
in the previous , the imports from Great Britain 
being valued at 637,499 dols. in 1937-38 and 624,269 dols. 
in 1938-39. In the same years imports from America 
declined from 2,617,257 dols. to 1,875,216 dols. The figures 
for Canada’s import trade show that the imports from the 
United States are about three and a half times as great as 
from Great Britain. The imports of iron plates and sheets 
from the latter source in 1937 were valued at 14,867,257 
dols., whilst the item corresponding nearest to them for the 
United States (under the heading of rolling mill products) 
reached 26,507,317 dols. In the following year the British 
share was valued at 7,915,024 dels., and the American at 
15,327,938 dols. Machinery was imported from Great 
Britain in 1937 to the value of 3,833,362 dols., whilst the 
American share totalled 41,261,396 dols. In 1938 the 
British imports of machinery amounted to 4,179,615 dols. 
compared with the American total of 31,692,642 dols. 
There is a large Canadian production of iron and steel 
products. In 1937 the gross value of the Canadian out- 
put amounted to over 622% million dols. This total 
included automobiles, railway rolling stock, machinery, 
&c. The average monthly production of pig iron, steel 
ingots, and castings in Canada in 1938 was 135,000 ne 
tons, compared with 192,000 tons in 1937. 


Removal of Steel Import Duties 


The import duties upon most iron and steel 
products have been removed as from December 5th by a 
Treasury Order. This Order will be followed shortly by 
another which will require all goods from which the duties 
have been lifted to be subject to an import licence. The 
intention is to control iron and steel imports as to classes, 
tonnages, and countries of origin. It is stated that this 
step has been taken to enable necessary import orders to 
be placed to the best advantage. The Order places the 
following categories of iron and steel products on the 
Free List: Pig iron not already included in the exemptions 
schedule ; ingots, blooms, billets, and slabs; girders, 
beams, joists, and pillars, whether fabricated or not ; 
angles, shapes, and sections, whether fabricated or not; 
colliery arches and pit props; bars and rods ; plates and 
sheets ; hoop and strip not already included in the exemp- 
tions schedule; railway and tramway rails; wire (in- 
cluding barbed wire) and wire cable and rope ; upholstery 
and mattress wire springs; screws for wood, whether 
coated or plated or not. 


The Pig Iron Market 


Notwithstanding the increased pressure of the 
demand, the situation in the pig iron market seems to be 
growing more comfortable. Although consumers’ require- 
ments of foundry iron are expanding as the light castings 
industry becomes busier, production also has increased, 
as work designed to black-out the furnaces is completed. 
On the North-East Coast a fair amount of business has 
passed recently for delivery before the end of the year, 
and apparently the stocks of Cleveland iron in makers’ 
hands have become practically exhausted. As the pro- 
duction of this description of iron was suspended some 
time ago, dealings look like ceasing entirely. For this 
reason, probably, the Control has lately favoured the 
placing of orders with Midland makers. There has been 
no interruption to supplies, however, and the licensing 
system appears to be working satisfactorily. If any 
complaints are heard, they are generally from consumers 
who, having been accustomed to the use of certain brands 
of pig iron, find it inconvenient to turn over to other sorts. 
It is not easy to get licences for the replenishment of 
stocks since the authorities take the view that whilst 
consumers have reserves in hand, they should give way 
to others who urgently need the iron for current operations. 
In the Midlands, deliveries are coming to hand with fair 
regularity. Efforts are being made to increase the 
production of high phosphoric iron, and it seems possible 
that in the not distant future consumers of this description 
are likely to get sufficient to enable them to pay more 
attention to users who require the iron for ordinary 
commercial purposes. The light castings industry is 
gradually increasing its consumption -of foundry iron, 
but although the majority of these foundries are now 
engaged upon Government work, the producing capacity 
is by no means fully employed. The heavy engineering 
industry in the Midlands is entirely engaged upon war 
work, and so far as indications go is likely to continue 
in this condition for a long time. Good quantities of 


foundry pig iron are passing into consumption in Lanca- 
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shire, but some of the light casting foundries, and some 
engaged on jobbing work, could do with more orders. 
The supplies of low phosphoric iron, however, are rather 
stringent, although the Control is endeavouring to in- 
crease the output of this description. The hematite 
market is active and consumers are inclined to take the 
view that a further rise in prices will take in the not 
distant future. The stocks in the hands of the producers, 
have been considerably depleted, and current output is 
passing directly into consumption. 


The North-East Coast and Yorkshire 


Conditions on the North East Coast present 
much the same appearance as they have for the past few 
weeks. With all possible plant in operation and pro- 
duction pressed to the limit, the works are still in arrears 
with deliveries. This applies particularly to export 
orders, a good number of which were suspended at the 
beginning of the war, in order that all efforts should be 
turned upon production for national purposes. The 
insistence of the authorities, however, upon maintaining 
exports has resulted in a scheme being formulated for 
continuing at least a proportion of our overseas trade in 
steel, This will necessitate the allocation of a certain 
amount of the output for export, and of course old 
contracts must be got out of the way before fresh business 
can be accepted in any volume. The scheme is not yet 
in full operation, and export merchants are not finding it 
easy to obtain licences for some destinations. It is 
believed that the intention is carefully to sell steel for 
those markets which may be regarded as Y British preserves. 
It has been frequently pointed out that even if the require- 
ments of steel for munitions and other purposes connected 
with the war are on a huge scale, a considerable amount 
of public work has’ been suspended, but this has not 
been sufficient to give much relief to the makers. Most 
of the British steelworks have enough orders in hand to 
keep them employed for months. The North-East Coast 
works are particularly hard pressed to produce structural 
steel and material for the shipyards. The constructional 
engineers are employed upon important Government jobs, 
whilst the shipbuilding programme appears to be ex- 
panding. The Yorkshire steel industry is working to 
capacity, and the Control is operating smoothly. De- 
liveries are more regular than was the case a few weeks ago, 
and on the whole consumers appear more contented. 
The periods required for delivery of new work, however, 
are more extended and in most departments the makers 
are getting behind with deliveries. This, however, is not 
to be wondered at considering the extent of the demand. 
Business in basic steel is on a high level, and the require- 
ments of consumers of acid carbon steel are straining 
the resources of the producing works. There is a steady 
call for alloy and tool steels and special steels of all 
descriptions. Makers of bright steel bars are also being 
pressed for deliveries by the engineering industry, which 
is using exceptionally large quantities. 


The Midlands and South Wales 


Extremely active conditions continue to charac- 
terise the Midland steel market. The price position is 
again arousing interest, and it would not surprise any 
section of the market if there were a further upward 
movement in quotations early in the New Year. It is 
claimed that manufacturers’ costs have appreciated 
sharply, and that the recent advance did not cover the 
increased price of raw materials. Consumers, however, 
in their anxiety to obtain steel, are less concerned with 
prices than with obtaining deliveries. An enormous 
output of steel is being immediately absorbed, largely by 
consumers within the priority categories, although lately 
there appears to have been a certain amount of steel 
released for uses other than on Government account. 
Some anxiety has been occasioned by the apparent neglect 
of our export trade in the concentration upon production 
for war purposes, so that the announcement that an 
allocation of steel would be made for export markets 
has been welcomed. The works’ order books have been 
congested for some time, and although the Control arrange- 
ments for distribution appear to be working fairly satis- 
factorily, complaints are heard of delayed deliveries. 
It is unlikely, however, that any essential work has been 
held up for this reason, and a satisfactory feature of the 
position has been the way in which the transport of 
material has been conducted. The demand for joists 
and sections and of all types of structural steel is un- 
relaxed, and as the constructional engineers are engaged 
upon important Government jobs demanding the use of 
large quantities of this class of steel, the position in this 
department is not likely to become easier for some time. 
The production of billets is being pressed to the limit, 
but the home output is insufficient to meet the full 
requirements of the re-rollers. Handicapped though this 
branch of the industry is by the stringency in the supplies 
of billets and sheet bars, it is nevertheless turning out 
heavy tonnages of small bars and sections. There is an 
exceptionally strong demand for reinforcing bars, and the 
output is passing into consumption as quickly as it 
becomes available. The sheet makers are still fully 
occupied although lately plant has become available for 
other than Government work, with the result that a 
certain amount of business has been done for export and 
for commercial purposes. The greater part of this 
industry, however, remains actively employed upon 
material required by the Government. In the South 
Wales market the demand for all descriptions of steel is 
increasing. The tinplate works have now a reserve of 
orders in hand amounting to about eight and a half 
mnillion boxes, and the trade is employed at about 71 
per cent. of capacity. This rate is not likely to increase 
until larger supplies of steel are available. The heavy 
steelmakers are fully employed upon work of national 
importance and are unable to accept business of an 
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ordinary commercial character except for very extended 
delivery. 


Copper and Tin 


The position so far as copper supplies are 
concerned is comfortable. Consumers are receiving all 
the metal they want, although there are still complaints 
that works do not always get the description of copper 
they have been accustomed to use, and this at times causes 
inconvenience and delay in the output of the finished 
material. The Control, however, appears to be dealing 
with these troubles as well as can be expected. Many 
of the initial difficulties of the Control have already been 
overcome, but the position of the non-ferrous metal 
merchants is still unsatisfactory. The Control sells at 
the maximum price, and although the majority of con- 
sumers buy through their old suppliers who in most cases 
are merchants, the latter have to sell at the same price as 
that paid to the Control. They therefore receive no 
remuneration for their work. A recent deputation from 
the Metal Exchange to the Minister of Supply was assured 
that, if a satisfactory scheme could be evolved, the 
Ministry would agree to put it into effect, and it is under- 
stood that proposals will shortly be made by which 
merchants will obtain a commission which will be made 
retrospective. It is reported that the Empire producers 
are likely to ask for an advance in the price at which they 
sell to the Control as their costs of production have risen. 
It is believed that the producers’ contract with the 
Government provides for such an eventuality. With 
the London copper market closed down, the New York 
market is playing an increasingly important part. Whilst 
American producers are selling at 12.50c. d/d they are 
not anxious to accept fresh business, and prices for prompt 
copper have been paid to outside smsiellis at as high as 
13c. The export demand in America, however, is rather 
lower, and the quotation is now about 12.90c. f.a.s. . . . 
A stringency in prompt metal is still noticeable in the tin 
market. Dealings on the London Metal Ex © are 
limited to 25 tons per day, the distribution of which is pre- 
arranged as by this method hardship is avoided so far as 
possible. In view of the limited supply, consumption in 
this country is on a good scale, but there is a reluctance 
to sell tin forward. Possibly this is due to irregularity in 
supplies of ore. Exports of tin are still prohibited, and 
some surprise is expressed that the prompt position 
has not become easier. On the Continent, smelting 
operations have been reduced, and the tightness has become 
noticeable since no Eastern tin ap to be available 
for Europe. The Statistical Office of the International 
Tin Research and Development Council has issued figures 
showing that the production in the third quarter of the 
year amounted to 47,200 tons against 28,200 tons in the 
second and 34,500 tons in the first quarter. Consump- 
tion increased from 36,200 tons in the fourth quarter of 
1938 to 39,500 tons in the second quarter of this year. 
For the third quarter ef 1939 the consumption totalled 
38,800 tons. The International Tin Committee on 
December Ist fixed the quota for the March quarter at 
100 per cent. of the standard tonnages. No change was 
made in the current quarter, which remains at 120 per cent. 
According to Mr. W . Gartsen’s statistics, the total 
visible supply on November 30th was 28,391 tons, com- 
pared with 30,695 tons at the end of October. 


Lead and Spelter 


The demand for lead is maintained at a very 
high level and appears likely to increase as the war goes 
on. Supplies reaching this country appear adequate to 
fill the requirements of the consuming industries, but at 
times there seems to be some shortage of prompt metal. 
A number of firms employed upon war work have con- 
siderably reduced their stocks, but this may be the result 
of the policy of the Control, which is to ease the situation 
regarding supplies by confining fresh purchases so far as 
possible to those who have no reserves. Licences, there- 
fore, are issued chiefly to those users who are able to show 
that they urgently need the metal, and purchases for stock 
replenishment are discouraged. Rather easier conditions 
appear to have developed in the market in the United 
States, although the price is maintained unchanged. 
American figures show that the receipts of recoverable 
lead in ore and scrap in September amounted to 43,195 
short tons, against 43,534 tons in the previous month. 
The ore receipts in September rose slightly, so that the 
decline wasein the amount of scrap received. Reports 
from the Continent indicate that refiners are rather short 
of supplies of concentrates, and as a result, operations at 
some of the refineries have been restricted. Germany, 
however, has fair domestic deposits, and it is believed that 
her resources will be sufficient to prevent the development 
of any real shortage, particularly as costs of production 
will not enter into the question. There is a strong 
demand for spelter from British consumers, but deliveries 
are maintained and regular supplies are being received. 
All the consuming industries are busy, and the galvanisers 
continue to absorb large tonnages. country is 
believed to be getting its supplies almost entirely from 
Empire sources, but as no statistics can be published in 
war time the market remains in doubt as to the actual 
origin of the metal. It is unlikely, however, that Belgian 
spelter would be supplied in any quantity whilst the world 
price is so much higher than the British. A section of 
the market believes that the British official price and 
the world price may gravitate towards each other, but 
even if this takes place it seems doubtful if foreign spelter 
would be imported to the same extent as in pre-war days, 
one reason being that the exchange control would be 
unlikely to permit purchases of foreign metal 
they were absolutely necessary, This supposition also 
implies the raising of the official maximum quotation, 
and although this is considered by many people to be too 
low, the Control is not likely to increase it unless such 
action cannot be avoided. 
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French Engineering Notes 
(From our own Correspondent in Paris) 


Collective Work on Armaments 


Tue Minister of Armaments has sent a circular to 
prefects of all departments asking them to arrange with 
regional Chambers of Commerce and Chambers of Trades 
for a grouping of small makers and artisans who will be 
able to undertake collectively the manufacture of war 
requirements coming within the range of their means of 
production, Examples-of such work will be available for 
inspection by groups which will tender for orders that can 
be executed in common by their members. The object of 
this organisation is to utilise the country’s entire manu- 
facturing resources for armament production. It has 
another aim, which is to prevent the disappearance of 
what is called the “ small industry,” through makers and 
artisans losing their business in specialised goods of quality 
that are the first to be dispensed with in a time like the 
present. The vast number of producers in these small 
industry and artisan categories contribute so largely to 
the total home and foreign trade that they must be kept 
going until conditions allow of a return to activity in their 
own branches of business. Then there are innumerable 
small engineering shops that supply to big works and 
factories special parts more cheaply because the quantities 
required do not justify an expenditure on additional 
plant, or for other reasons. The big works are all fully 
engaged in armament production, and have little to do 
with small shops that are unable to take work for which 
they are not suitably equipped. Nevertheless, there is 
always something to be done in these shops when they are 
allowed to combine for a distribution of work amongst 
themselves. This organisation is now being under- 
taken in regional areas all over the country. It is in the 
hands of the Chambers of Commerce and Chambers of 
Trades, the latter representing artisans, which begin by 
making lists of all makers in their particular regions, with 
details of machines and equipments, upon which depends 
the nature of the work that they can distribute amongst 
themselves. In some parts of the country such grouping 
has already been carried out successfully. It is hoped by 
this means to provide work to small makers and artisans 
for war supplies until the efforts being made to recover 
foreign trade meet with success. 


Employers and Workers 

The General Confederation of Employers has 
settled down to its task of improving relations with the 
men in a manner designed to avoid all possible conflict 
in the future. This result was to have been achieved by 
collective contracts and compulsory arbitration, both of 
which were biassed by agitation, the former being of a 
character that widened the breach between employers and 
men and prevented any real mutual understanding. The 
discipline of war has brought both parties closer together 
with none of the extremist influence that was the main 
cause of the trouble, and employers are taking advantage 
of these closer relations to give to them a permanent 
character. After preliminary discussions between the 
employers’ confederation and labour unions complete 
agreement was reached on the main lines of a future policy 
which would ensure friendly collaboration, and it was 
decided to carry the movement through the country by 
meetings and conferences between employers and workers. 
There are conferences with all industries in specified areas, 
and with big industries, such as the engineering trades in 
the Paris area, where conversations with the unions gave 
satisfactory results. Social questions are largely dis- 
cussed, and the Minister of Labour is at the disposal of the 
two parties for advice and counsel. There is a general 
impression that the conferences augur well for industrial 
peace in the future. 


Electricity Production 

The figures of electricity production published by 
the Ministry of Public Works are based upon the output 
of 114 companies, and do not take into account the 
quantity of energy supplied by smaller companies whose 
contribution to the real total is large. They are never- 
theless useful as a comparison and as indicating the 
progress made in electricity supply. On this basis the 
production increased from 9585 million kWh during the 
first eight months of 1938 to 10,724 million in the similar 
period of this year. As regards the latter total, steam 
turbo-alternator stations produced 3118 million kWh, a 
decline of a little more than 2 per cent., and hydro- 
electric power stations 7606 millions, an increase of 
10-82 per cent. The department of the Seine, which 
now depends largely upon the Eguzon hydro-electric 
supply from the Massif Central, was responsible for the 
decline. Steam is steadily giving way to hydraulic 
power for generating electricity. Work upon the pro- 
gramme of dam construction, and the completion of the 
network of high tension mains, is being continued despite 
the war. At a meeting of the Conseil Général du Rhone, 
Monsieur Herriot announced that work on the Genissiat 
dam was being accelerated. 


The Coal Situation 


The output of coal is receiving attention in view 
of the disquieting attitude of colliers before the war when 
the unions fought for a still shorter working week and 
higher wages that would, in the opinion of employers, 
have been disastrous for the industry. As soon as war 
was declared this attitude changed, and since the mobilisa- 
tion the previous monthly output of 4,200,000 tons with 
248,000 miners has been maintained with 207,000 men 
working more hours. The President of the Republic, 
Monsieur Lebrun, recently visited a colliery in the Nord, 
when he declared his belief that the coal output would 
eventually be increased to 60,000,000 tons a year, in which 
event it would still be necessary, he said, to import from 

_20 to 25 million tons a year. At present imports amount 
to about one-third of the total coal consumption of 75 
million tons, and on account of the higher cost of foreign 
coal, prices are being stabilised by means of a tax on the 
home production of coal which is employed to indemnify 
importers for the narrow margin, or lack of it, between 
prices fixed by the control committee and the cost of 
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DYNAMOS AND MOTORS 


512,860. March 22nd, 1938.—Exzcrric Motors, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemensstadt, 
Germany. 

This invention concerns improvements in electric motors, by 
which motors can be constructed which are of light weight 
relatively to their output and are suitable for mass uction 
at low cost, at the same time being of high electrical and 
mechanical efficiency. The stator laminations A, of the motor 
described in this specification, are substantially four-sided in 
which the bore for receiving the rotor and the winding slots is 
stamped out, and only a relatively small amount of material 
is removed from the corners of each lamination, this amount of 
material depending on how closely it is desired to fit the frame 
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B to the group of laminations. This frame is so formed of a 
sheet-metal strip that it is capable of holding rigidly clamped 
and centred, without any additional means. Four 

recesses © are provided at @ suitable distance apart corre- 
sponding to the corners of the laminations, these recesses 
being of such size that their bear directly against the 
flanks of the corners and faces of group of laminations, which 
corners extend thro the recesses and are preferably cut off 
flush with the external surface of the frame, as illustrated. The 
frame B therefore forms a grid into which the stator is forced. 
In order to render effective over a larger surface the pressure 
exerted thereby on the faces of the group of laminations, 
inwardly bent flanges D are provided on the edges of the 
recesses C of the frame B.—March 22nd, 1938. 


513,632. March 2nd, 1938.—Execrric Morors, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2. 

The object of this invention is the provision of a simple, 
reliable, and inexpensive alternating current motor which may 
be .reversed automatically without the use of contacts by 
varying its applied voltage. Referring now to the drawing, 
the main elements of the circuit are an alternating current 
induction motor A and a non-linear resonant circuit B com- 
prising inductance and capacity in series. These elements are 
connected to a variable voltage alternating current circuit C. 
The motor is provided with a stator frame D and a rotor E. 
Placed on the stator is a main field winding F which is connected 
across the circuit C and which produces a main operating flux 
through the rotor. Placed in slots on opposite sides of the 
centre of the rotor are opposed cross or q ture field windings 
Gand H. Winding G is energised through a rheostat J from 
a winding K on the stator which receives current by transformer 
action from the main field winding F. The cross-field winding 
H is energised from across the supply circuit C in series with 
the non-linear circuit B, a rheostat L, and the windings K in 
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series. As windings G and H receive energisation from winding 
F by transformer action, they may be likened to shading coils 
and the fluxes produced thereby are out of time phase with 
respect to the main flux produced by winding F. As the fluxes 
of cross-field windings G and H are also 90 degrees out of space 
phase with respect to the flux produced by the main field 
winding F, the interactions of the fluxes produced by the 
windings G and H with the flux produced by berocag | F cause 
rotating fields to be set up, thereby tending to rotate the motor. 
However, as the fields produced by windings G and H are 
opposed, the directions of rotation of the rotating fields pro- 
duced as a result of these windings are in opposite directions, 
and hence they tend to turn the motor in opposite directions. 
The non-linear circuit B ists of a capacitor and an iron core 
reactor in series. The iron core of the reactor is magnetically 
saturable, thereby changing the inductance value of the reactor 
so that changes in current can automatically cause this circuit 
to go from a non-resonant condition to a resonant condition and 
vice versa. The ment is useful in operating automatic 
voltage regulators in that rotation of the motor in one direction 
can cause any suitable regulating apparatus to raise the circuit 
voltage while rotation in the opposite direction can cause the 
regulating apparatus to lower the voltage.—October 8th, 1939. 





MEASURING AND TESTING INSTRUMENTS 


513,135. April Ist, 1938.—MzasurRING ARRANGEMENTS FOR 
HIGH-FREQUENCY CURRENTS, Siemens und Halske Aktien- 
geselischaft, of Berlin-Siemensstadt, Germany. 





in accordance with this invention a single-conductor transformer 


secondary winding B. To this 
the series arrangement com- 
prising a measuring rectifier C, a series resistance D independent 
of temperature, and a direct current measuring instrument E. 
In order to eliminate the alternating current component flowing 
owing to the capacity of the rectifier OC, a condenser F is pro- 
vided. Connected in parallel with the measuring instrument E 
is a balancing resistance G, for example of copper oxide, in 
series with a resistance H independent of temperature. The 
balancing resistance G has a resist temperature: character- 
istic of the same sense as the rectifier and, moreover, the value 


is. preferably employed, having a 
secondary is connected 
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is not substantially altered by a change in value of the current 
flowing through it. In this arrangement, the direct current I 
flowing in the main circuit is divided into two branch currents 
Ia and Im respectively flowing through the balancing resistance 
arrangement G, H, and the nian eg instrument E. If the 
temperature falls, the total current I also falls because the 
resistance of the measuring rectifier C increases. At the same 
time, however, the value of the balancing resistance G increases 
and the resistance H can also be so dimensioned that the cur- 
rent Ia decreases to the same extent, so that the reduction in the 
current strength Im is thereby balanced out. The series 
resistance J of the measuring instrument E may consist partially 
of copper.—October 4th, 1939. 


MACHINE TOOLS AND SHOP APPLIANCES 


513,291. April 8th, 1938.—Sanp-paperIna Toots, Adler 
Manufacturing Company, Louisville, Kentucky, United 
States of America. 

The accompanying drawing shows diagrammatically a sand- 
papering tool in accordance with the invention, the tool being 
mounted upon the spindle of an electric motor. It comprises 
a hollow head having a number of parallel longitudinal slots. 
A number of brushes A are secured to blocks mounted round 
the hollow head. Within the head and supported upon the 
motor spindle is a cylindrical sleeve B extending the full length 
of the head. This sleeve has a number of bores C corresponding 
to the number of brushes, and each bore is provided with a 
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longitudinal slot opening to the outer periphery of the sleeve. 
Through these slots pass abrasive sheets such as sand or emery 
paper. Each sheet of paper has its inner end secured in the 
sleeve by a locking pin and extends outwardly through the slot 
to be wound about the sleeve in a rollas shown. The free ends 
of each sheet of paper pass thro its respective slot in the 
head to be supported resiliently by one of the brushes. A 
cap D locks the sleeve locking pins and head on to the spindle. 
This cap is held by a nut and on its inner surface are a number of 
recesses for receiving the heads of the locking pins. As the ends 
of the abrasive sheets become worn, the nut is loosened, so that 
the cap may be rotated on the spindle to turn the sleeve, and 
the sheets may be drawn out to present new surfaces.— 
April 12th, 1939. 


513,083. March 3lst, 1938.—Improvements RELATING TO 
Presses, James Finney, 27, Berkley Street, Birmingham |, 
and George Edward Moore, 123, Monyhull Hall Road, 
Kings Heath, Birmingham 14. 

With down-stroke presses it is the practice to provide 

auxiliary hydraulic means for supporting the main ram and its 

associated platten in the raised position after the completion of 
an operation and until the press is again required to work. 

This practice, however, is open to the disadvantage that if 

there is a failure in the support with the ram in the raised 

position it falls, with the possibility of injury to the operator. 

The invention has for its object the provision of an improved 

safety means which prevents a downward movement of the 

main ram, except when the press is being operated under normal 
conditions. It consists of an improved safety device comprising 

a locking means, which comes into operation automatically 








imported coal. 





In order to e a high-freq 'y current in a conductor A 


to lock the main ram out of action when the ram is moved to the 
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raised position. A governing means for the lock, which is 
associated with the control for the press, is acted upon directly 
by the liquid expelled from the cylinders of the auxiliary rams 
during the falling of the main ram and caused to free the lock. 
A one-way valve prevents liquid circulating from the safety 
device to the liquid reservoir, and is opened automatically to 
permit of the ry circulation by the operation of moving 
a safety guard into the safety position.—October 3rd, 1939. 





LIGHTING AND HEATING 


512,693. March 14th, 1938.—Execrric IncanpEesceNT LAMPS 
FOR USE IN Mrngs, Concordia Elektrizitats-Aktiengesell- 
schaft, of 231, Miinsterstrasse, Dortmund, Germany. 

The leading-in wires or electrodes A project such a short 
distance from the pinch B that they cannot touch however far 
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they are bent. The helically wound filament C is connected 

to the electrodes in the form of a convex arc, and the length 

and thickness are selected so that the filament is relatively 
rigid and so that ing is avoided should the lamp be 

accidentally knocked.—Sepitember 22nd, 1939. 

513,168. March 26th, 1938.—Suprty Systems ror ELEctrRIc 
DiscuarGe Lamps, The British Thomson-Houston Com- 
pany, Limited. 

This invention concerns discharge lamp ems which operate 
on alternating current. It is well known that when a discharge 
lamp is connected across a source of supply of alternating cur- 
rent of proper voltage, there will be as many light flashes as 
there are alternations of the current, in other words, the fre- 
quency of the light flashes will be equal to twice the frequency 
of the alternating current. In accordance with the invention, 
the number of flashes produced by the lamp will be one-half 
the number of alternations, hence it will equal the frequency of 
the alternating current in cycles per second. This result is 
obtained by modulating the wave form of the voltage applied to 
the lamp by inductive means whereby each half cycle of supply 
voltage of one polarity causes the lamp to emit light while each 
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half cycle of the opposite polarity does not cause the lamp to 
produce light but is sufficient only to maintain the ionisation in 
the lamp produced by the previous half cycle. In the drawing, 
the inductive means comprise the saturable reactor A having 
the main or alternating current winding B included in series with 
the lamp H and the transformer C and having the direct 
current or saturating winding D which may be supplied by direct 
current from any suitable source. It is highly desirable that 
the core of the saturable reactor A shall have a relatively high 
yaa Connected in series with the saturating winding 

is the reactor E having the air gap F in its magnetic circuit, 
whilst the saturating winding is supplied by direct current 
obtained from the alternating current circuit through the full 
wave rectifier G. The theory of operation is explained.— 
October 5th, 1939. 


MISCELLANEOUS 


513,006. March 29th, 1938.—TreatMENT or CoAL witH GASES 
wHILE Heatinc, The Institution of Gas Engineers, 1, 
Grosvenor Place, London, 8.W.1, South Metropolitan 
Gas Company, 709, Old Kent Road, London, S.E.15, and 
a Victor Evans, 709, Old Kent Road, London, 

-E.15. 

When it is desired to bring about a reaction at an elevated 
temperature between coal and gases or vapours as, for example, 
in processes for the gasifying of coal, difficulty is often experi- 
enced through the tendency of some coals to soften and for the 
particles to fuse together to a plastic mass. This may prevent 
the gases from obtaining free access to the coal, for example the 
gases will tend to flow in a concentrated stream through fissures 
in the caked mass leaving a considerable proportion of the coal 
untouched. It is known that this softening and fusion are due 
to the exudation from the coal of oily or resinous material which 
renders plastic the whole mass of the coal. The invention con- 
sists in preparing from a coking coal a granular material, 
suitable for treatment with gases or vapours, by heating the 
coal through the temperature range in which it normally 
exhibits plastic properties, that is to say exudes oily material, 
at such a rate of temperature rise, and while passing a gas or 
vapour at such a rate over the coal, that the oily matters are 
removed and coking is prevented.—October 2nd, 1939. 


513,093. March 31st, 1938.—Crrcurr ARRANGEMENTS FOR 
Braun Tuses, Leybold und von Ardenne Oszillographen- 
Gesellschaft m.b.H., of Schiffbauerdamm 19, Berlin, 
N.W.7, Germany. 

When Braun tubes are employed in recording apparatus, 
static potentials are generally applied to the deflecting plates 
to which the variable potential to be recorded is connected, in 
order that the entire curve to be recorded may be displaced and 
adjusted as desired perpendicularly with respect to the time 
axis of the luminous screen. [If it is desired to produce a sharp 
luminous spot, the static potential additionally applied to the 
deflecting plates must be symmetrical with respect to the anode 
potential. According to the invention, there is provided a 
circuit arrangement for the production of a variable static 
potential which is symmetrical with respect to the anode 
potential at the deflecting plates of a Braun tube, in which the 
potential is derived from a source, the centre of which is at the 
same potential as the anode and is directly connected to the 





deflecting plates through a double potentiometer so arranged 
that the potentials at two mechanically coupled sliding con- 
tacts thereof vary inversely and symmetrically with respect to 
the mean potential of the source of potential when the sliding 
contacts are simultaneously displaced. A of a Braun 
tube A is shown in the neck B of which the ray-generating 
system is located, this system consisting of a cathode C, a 
Wehnelt cylinder D, a lens E, and an anode F which is earthed at 
G. Two deflecting plates H and J are mounted outside the ray 
generating system to which the alternating potential to be 
recorded is applied through condensers K. The deflecting 
plates located perpendicularly with respect to the deflecting 
plates, H, J, which produce the deflection in dependence upon 
time, are omitted from the drawing for clarity. In order that 
the curves to be recorded may be displaced and adjusted per- 
pendicularly with respect to the time axis of the luminous 
screen, which also is not shown, there is applied to the deflecting 
plates, in addition to the alternating potential to be recorded, 
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a variable static potential which is derived from a source of 
potential M, the mid-point N of which is earthed in the same 
way as is the anode. The source of potential M is connected to 
the deflecting plates through a double potentiometer consisting 
of two resistances O and having sliding contacts Q and R 
movable thereon, and which are ically cc ted together 
by a member 8. The complete potential of M is across the two 
resistances O and P in such a manner that the positive end of the 
resistance O is adjacent to the negative end of the resistance P 
and vice versa. When the sliding contacts Q and R are in the 
mid-position shown, they are at earth potential, and the static 
potential at the deflecting plates H, J is zero. When the two 
sliding contacts are moved, for example be tapes re the sliding 
contact Q assumes a positive potential and the sliding contact R 
assumes an equal negative potential, so that a static potential 
is applied to the deflecting plates which is symmetrical with 
respect to the anode potential. This rages is maintained 
over the entire range of displacement of the sliding contacts.— 
October 3rd, 1939. 


513,099. April Ist, 1938.—Execrron Discuarce Devices 
FoR TELEVISION RECEIVING APPARATUS, Baird Television 
Limited, Alexander Konstantinovich Denisoff, and Victor 
Angel Jones, all of the Company’s address at Worsley 
Bridge Road, Lower Sydenham, London, S.E.26. 

This invention relates to television receiving apparatus of 
the t; in which a wide homogeneous electron beam is modu- 
lated from int to point by potentials on a storage grid through 
which the beam passes and is then incident upon a luminescent 
screen. According to the invention in apparatus of this type 
the source of the electron beam is arranged in very close 
proximity to the storage grid, the source being nearer to the 
storage grid than the latter is to the flourescent screen. Tho 
distance between the source and grid may be of the order of 
1 mm. or less. This close spacing of the two elements referred 
to makes possible an effective control of the electron beam and 
high definition in the resultant image. In the drawing electrons 
from a low temperature thermionic cathode A are arranged to 
pass through the interstices of a storage grid B and are accele- 
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rated and focussed by means of the anodes C, D, and E and the 
magnetic focussing coil F upon a luminescent screen G. The 
source of electrons A is arranged in very close proximity to the 
storage control grid B. For example, the distance between 
them may be of the order of 1 mm. or less. The potential 
image is impressed upon the elements of the storage grid B by 
means of a scanning electron beam from a gun H in known 
manner. The cathode A is heated so as to emit thermionic 
electrons by means of a flooding electron beam from a gun J. 
Alternatively the low temperature cathode A may be heated by 
a heating filament ed near to it. This cathode may 
consist of a thin sheet of nickel coated with a material adapted 
to emit thermionic electrons at a aia ped. low temperature 
such as is used on the filaments of so-called ‘‘ dull-emitter ”’ 
valves, for example barium oxide, caesium oxide, or caesium. 
During the manufacture of the cathode A it may be necessary 
= protect the screen G in a manner well known.—October 3rd, 
1939. 











PERSONAL AND BUSINESS ANNOUNCEMENTS 


Henry Berry anv Co., Lrp., Leeds, inform us that they 
have closed down their London office for the duration of the 
war. 

Mr. Joun S. Perrert has been appointed by The Carborundum 
Company, Ltd., as grinding wheel representative on the North- 
East Coast, in succession to the late Mr. W. R. Hill. 

Mr. J. Jones, A.M.I Mech. E., has been appointed Chief 
Engineer to The National Gas and Oil Engine Company, Ltd., 
Ashton-under-Lyne. Mr. Jones entered the company’s service 
30 years ago, and for the past nine years has held the position of 
manager of its large engine department, 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the time and 
PLACE at which the meeting is to be held should be clearly stated. 











Air Raid Protection Institute 
Tuesday, Dec. 12th.—Royal Society of Arts, John Street, 


Adelphi, W.C.2. “A.R.P. in Catalonia,’? R. Perera. 
8 p.m. 
Bradford Engineerihg Society 
Monday, Dec. 11th.—Technical College, Bradford. ‘‘ Thermo. 
static Control,’’ F. Blezzard. 7.30 p.m. 
Chemical Engineering Group 
To-day, Dec. 8th-—Chemical Society’s Rooms, Burlington 
House, Piccadilly, W.1. Annual Meeting. ‘ Factories 
and the Black-Out.’’ 2.15 p.m. 
Diesel Engine Users Association 
Thursday, Dec. 14th.—Caxton Hall, Westminster, 8.W.1. 
‘** Overseas Operation of Diesel Engines,’’ H. J. P. Hopkins. 
2.30 p.m, 
Institution of Automobile Engineers 


Tuesday, Dec. 12th. Institution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Use of Gas 
as @ Fuel for Motor Vehicles,”’ Dr. J. 8. Clarke. 6 p.m, 


Institute of British Foundrymen 
Saturday, Dec. 9%th.—Lancashire Branch. Engineers’ Club, 
Albert Square, Manchester. “‘ Some Selections from my 
Book,”’ E. Longden. 3 p.m. 


Institution of Chemical Engineers 

Tuesday, Dec. 12th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘ Principles of Gas Compressor 
Design,’’ D. M. Newitt. 2.15 p.m. 

Institution of Civil Engineers 

Saturday, Dec. 9th. N. Midland Centre. Hotel Metro 
Leeds. ‘‘ The Corrosion of Underground Cables,’’ 
Radley and C. E. Richards, 2 p.m. 

Saturday, Dec. 9th.—Yorkshire Assoc. Hotel Metropole, Leeds. 
“The York Passenger Station Extensions,’’ H. Ormiston. 
2.30 p.m. 


Institution of Locomotive Engineers 

Thursday, Dec. 14th.—Waldorf Hotel, Aldwych, W.C.2. Presi- 
dential Address, O. V. 8. Bulleid. 2.30 p.m. (Luncheon 
for Members at 12.30 for 1 p.m.). 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Dec. 19th.—39, Elmbank Crescent, Glasgow, C2. 
“‘Humps and Hollows in Curves of Resistance,’’ A. M. 
Robb. 6.30 p.m. 

Institute of Fuel 

Friday, Dec. 15th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Improvement in Calorific Value 
of Town’s Gas or Coke Oven Gas with special reference to 
Utilisation as a Fuel for Motor Vehicles,’ J. I. Graham and 
D. G. Skinner. 2.15 p.m. 

Institute of Transport 

Monday, December 11th.—Charing Cross Hotel, London, W.C.2. 
Annual General Meeting. Address by Rt. Hon. Euan 
Wallace, M.P., Minister of Transport. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Dec. 8th.—21, Albemarle Street, W.1. “‘ Infra-Red 
Spectra,” W. H. J. Childs and H. At Jahn. 2.30 p.m. 
“Transmission of Radio Waves through the Atmosphere,”’ 
(II), E. V. Appleton. 5.15 p.m. 
Wednesday, Dec. 13th.—Student Section. 
castle-upon-Tyne. Exhibition of Technical Films. 
p-m. 2 
Friday, Dec. 15th.—Mining Institute, Newcastle-upon-Tyne. 
‘““Open-Water Test Series with Modern Propeller Forms,’’ 
Part II, ‘“* Three-Bladed Propellers,’’ L. Troost, and “ Some 
Notes on High-Temperature Marine Superheaters,’’ H. 
Hunter. 6 p.m. 
Royal Institution of Great Britain 
Wednesday, Dec. 13th.—21, Albemarle Street, W.1. “* Mag- 
netism and the Structure of Matter,’’ K. Lonsdale. 2.30 
p.m. ‘ Transmission of Radio Waves through the Atmo- 
sphere,’’ E. V. Appleton. 65.15 p.m. 
Thursday, Dec. 14th_—21, Albemarle Street, W.1. ‘‘ History of 
the Vacuum Flask,’’ Sir William Bragg. 2.30 p.m. 
Friday, Dec. 15th.—21, Albemarle Street, W.1. “‘ Infra-Red 
Spectra,’’ W. H. J. Childs and H. A. Jahn. 2.30 p.m. 
“Transmission of Radio Waves through the Atmosphere,’”’ 
E. V. Appleton. 65.15 p.m. 
Sheffield Metallurgical Association 
Tuesday, Dec. 12th.—198, West Street, Sheffield. 
Cast Iron,’’ A. J. N. Smith. 6.30 p.m. 
Wolverhampton and District Engineering Society 
Monday, Dec. 11th.—Victoria Hotel, Wolverhampton. ‘‘ Some 
Notes on Drop-Forging Manufacture,’ J. N. Dewis. 
7.30 p.m. 
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CATALOGUES 


Avetinc-BarrorD, Ltd., Grantham.—Particulars of the 
** Aveling’’ 24-3yd. dumpers. 

Davipson anv Co., Ltd., Belfast.—Publication No. SF.245, 
descriptive of “ Sirocco’’ air conditioning plant. 

A. REYROLLE AnD Co., Ltd., Hebburn-on-Tyne.—Pamphlet 
No. 824. Revised edition. H.H. Unit type metal-clad 
distribution gear. 

GENERAL Exxorric Company, Ltd., Magnet House, Kingsway, 
London.—Publication No. 8901, ‘‘ G.E.C. Electrical Equipment 
for A.R.P. Sorvices.’’ 

Ruston AND Hornssy, Ltd., Lincoln.—Booklet entitled, 
“Extra Power from Extra Air,” dealing simply with the 
pressure charging of oil engines. 

Horrman Manvuracturtna Company, Ltd., Chelmsford. 
Essex.—Catalogue No. LC.10 of ball and roller bearings, steel 
balls, and rollers for all classes of work. 

Tue ConsoLipATeD Pneumatic Toot Company, Ltd., 232, 
Dawes Road, London, 8.W.6.—Catalogue No. 47, ‘‘ Portable 
Compressers with ‘ Caterpillar’ engines,’’ 

Sourn Benp LatHe Works, 425, East Madison Street, 
South Bend, Indiana, U.8.A.—A 112- brochure, showing a 
wide range of lathes for the production shop and tool room. 

















